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LUMBIA Activated Carbon Solvent Recovery 


Trade Mork 


A. B. DICK COMPANY 


Company 


Back in Dick Company chose the 
\etivated Carbon system as the most efficient and eco- 
nomical method of recovering ether and alcohol vapors 
from the manufacture of mimeograph stencil sheets. 
\nd, over the years, the Cotumpia Activated Carbon 
solvent recovery plant that was installed then has con- 
sistently recovered close to 90% of all the evaporated 
solvent. (The recovery plant itself operates at an effi- 
ciency of about 99%.) 

\. B. Dick’s automatic solvent recovery plant was 
specially designed by CARBIDE’S trained, experienced 
engineers to fit the recovery conditions. In facet, all 
Coutumaia Activated Carbon solvent recovery installations 
are based upon careful surveys of the particular vaporiza- 
tion processes. Then, the complete operating systems 
are designed, supplied, and guaranteed by Carnipe, 
ARBON SYSTEM 


f THE COLUMBIA ACTIVATED © 


low-boiling 


FEATURES 
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bind out what solvent reeovery can do for vou, Write for the booklet, 
"Solvent Recovery by the Activated Carbon System.” Form 
H10. In Canada: Carbide Chemicals Sales Company, Division of Union 
Carbide Canada Limited, Toronto, 
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Better Sifting — 
Better Grading 


OF DRY MATERIALS 


all-metal Rotary Sifter 


GIVES 


© Clean, Thorough Separations 


Big Capacity in Small Floor Space 


© Dust-tight, Sanitary Operation 


The Bar-Nun Rotary Sifter is a compact, 
self-contained, motor-driven unit for mak- 
ing particle-size separations on most all dry, 
powdered, granular, flaked or crystalline 
materials. The smooth, vibrationless opera- 
tion requires less power and contributes to 
long life and low maintenance cost, even in 
continuous 24-hour service. Minimum floor 
space and head room are required 

A new and exclusive four-point drive 
with mechanically controlled, single-plane 
rotary motion Over the entire screen area 
increases the yield of clean, accurate separa- 
tions per square foot of sieve area. No rods 
or flexible supports are required to carry 
the all-metal sifter box which is dust-tight, 
and casily opened for inspection and clean- 
ing or for removal of sieves 

The operating advantages of Bar-Nun 
Rotary Sifters have been proved in actual 
daily production in many process plants 
and users claim outstanding operating econ- 
omics as well as trouble-free, continuous 
service 

Available in several standard sizes with 
one to four sieves for two or more separa- 
tions. Location of outlets optional to meet 
plant material flow preferences. A choice of 
sieves and sieve frames available to meet a 
variety of conditions and requirements 


Complete informotion and Recommendations 
for any Sifting or Grading Job on Request 


B.F. Gump Co. 


facturers Since 1872 
1311 S. Cicero Ave. 
Chicago 50, Ill. 
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INSTRUMENTATION 


ABILITY 


BARTON Instruments, in measuring flow, liquid level 
and differential pressures are meeting the demands of 


industry with an enviable record. 


A typical example is 


the Watson Refinery of the Richfield Oil Corporation 
near Wilmington, California (illustrated above). 


For complete information, contact 
one of the many experienced Barton 
Sales Representatives located in 
most principal cities. The Barton line 
is fully described in literature, avail- 
able upon request. Write for Bulle- 
tins 11C4 and 211-1. 


MODEL 214 
INDICATING 
PNEUMATIC 
TRANSMITTER 


= 


INSTRUMENT CORPORATION 


INSPECTION OF ALL THE TINY 
PARTS THAT MAKE UP BARTON 


INSTRUMENTS 1S A MAJOR 
OPERATION IN MANUFACTURE. 


ARIO 


1429 SOUTH EASTERN AVENUE 


INDUSTRIAL 
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LETTERS 
TO THE EDITOR 


How Define Chemical Engineer? 

I very much enjoyed the editorial in the 
in the September issue of C.E.P. entitled 
“What Is A Chemical Engineer?” I believe 
I agree that the chemical engineer today 
should not be defined in narrow terms 
of chemical or physical processes but 
rather that he should be defined in 
terms of a way of thinking or a kind 
of engineering philosophy. This brings 
me to the questtion that if 
is the case, how would you _ in- 
corporate these ideas in the formal mem- 
bership requirements of the Institute? A 
year ago | was a member of a subcom- 
mittee which wrestled with the problem 
of possible changes in the requirements for 
what was then active membership; this 
became so complicated that we finally gave 
up and agreed to leave the wording un- 
changed. I would be interested in knowing 
whether you plan to implement the theme 
of your editorial by proposing that the 
altered ac- 


this 


membership requirements be 
cordingly, and if so what wording you 
would suggest. 

Ro_anp VoorHers 
South Charleston, W. Va. 


JS cer. plans no campaign urging that 
membership requirements of the Institute 
be changed. This is the members’ preroga- 
tive and, if such changes come, they will 
come from the members themselves. 

Perhaps it will be impossible to word 
membership requirements which could 
separate the chemical engineers employed 
in sales and management from salesmen 
and managers employed in chemical engi- 
neering. Certainly the criteria, if ever 
made, would have to be based on education, 
experience, and present occupation § in 
chemical engineering. 

Associate membership is now 
candidates v ho are executives in enterprises 
involving chemical engineering. Candidates 
for Member, however, “must be actively 
engaged in chemical engineering,” which 
the Constitution defines as “the application 
of the principles of the physical sciences 
together with the principles of economics 


(Continued on page 8) 
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DUAL- PURPOSE 


CENTRIFUGAL 


for 
lab tests . 


and small batch 


In lab work, the Tolhurst Laboratory Centrifugal will 
help you determine the most efficient procedure for 
centrifuging different materials. In production, you 
can put this 12” Tolhurst to work centrifuging small 
quantities of fine chemicals or pharmaceuticals. This 
machine economically handles small batches and frees 


your larger machines for other work. 


Constructed on the patented “Center-Slung”® prin- 
ciple, this machine handles unbalanced or liquid loads 


smoothly and safely. The “Center-Slung” design in- 


Vol. 50, No. 11 


sures uniform extraction, relieves bearing stress, re- 


duces friction and minimizes vibration. 


You have a choice of 3-speed motor drive or “all- 
speed” hydraulic drive. Baskets can be perforate or 
imperforate, Baskets and liners can be constructed of 
corrosion-resistant metals or with protective linings. 
The machine is available with or without cover. For 


new illustrated catalog, mail coupon now. 


TOLHURST CENTRIFUGALS DIVISION, Dept. CeP-i154 
American Machine and Metals, Inc. 
East Moline, Illinois 


C) Send Bulletin TC-11-54 1) Have Tothurst representative call 


NAME AND TITLE 
COMPANY 
ADORESS 

city 


STATE 


NEW FREE BULLETIN 
* 
: 
MAIL COUPON TODAY! _. 
4 
CENTRIFUGALS | 
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The Installation 


At Hysan Products Co., Chicago manu- 
facturer of liquid waxes, pine oil and 
coal tar disinfectants, liquid soaps, in- 
secticides and various chemical special- 
ties—-where Crane clamp gate valves 
have been installed on all process and 


storage piping. 


Valve Service Ratings 


MAINTENANCE COST: Only routine care given 

SERVICE LIFE: Many times former valves— 
still like new 

OPERATING RESULTS: Costly loss and 


The Case History 


trouble stopped Longest service given by similar type valves for- 
AVAILABILITY: Crane Catalog item— merly used was from 2 to 6 months. They failed 
No. 488 to hold tight at seats and disc under daily opera- 

tion of 3 to 12 cycles. Valve maintenance and 

The Valve replacements were excessively costly—as were 


down-time losses. Leaky valves on tank lines 
forced repeated transfer of storage stock. Up to 
3 men were needed to make valve repairs. 


Only when the plant switched to Crane No. 488 
clamp gate valves was the trouble stopped. In- 
stalled more than a year ago, the valves show no 
sign of wear or leakage. Only an occasional pull- 
up on the packing nut is needed—and only one 
man for all piping maintenance. 

What’s the answer? Better quality valves, 
obviously—the only way to assure better service 
and lower ultimate cost. 


Crane clamp gates are of rugged 
design, with seating surfaces 
machined to close tolerances. 
That’s why they provide long- 
lasting, tight closure, even where 
operation is frequent and fluids 
are hard to hold. Many patterns 
to choose from in these compact 
valves—all iron or brass- 
trimmed. Consult your Crane 
Catalog or your Crane Repre- 
sentative. 


THE BETTER QUALITY... BIGGER VALUE LINE... IN BRASS, IRON, STEEL 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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LETTERS TO THE EDITOR 


(Continued from page 4) 


wersatie 
and human relations in the fields that per- 
7 tain directly to processes and process equip- 
caches Ch ality ment in which matter is treated to effect 
rd a change in state, energy content, or com- 


position.” A knotty problem, but we feel 
it will some day be solved through the 


“There Is No Frigate Like a Book [or C.E.P.] 
to Take Us Lands Away.” 
| I thoroughly enjoyed Professor Dodge's 
| article “A Chemical Engineer in Spain” 
| that appeared in the September issue of 
Chemical Engineering Progress. As a for- 
| mer student of Chemical Engineering un- 
der Professor Dodge's guidance at Yale 
University, I know by ‘experience that his 
lectures are always extremely interesting. 
| I want to take this chance to congratulate 
you and the rest of your staff for the 
| wonderful magazine that you are putting 
| out. 


F.J.V.A. 


SPARKLER 


HORIZONTAL PLATE 


FILTERS 


Havana, Cuba Roserto C. Goizueta 


Versatile adaptability make 
this filter the logical choice 
of filtration engineers for 


difficult filtering problems. 


An Addition to the Seal-less Pump Paper 

The article on Seal-less Pumps, in your 
September issue, neglects to mention that 
the Magnaflow pump has been manufac- 
tured in the United States since the pump 
was developed some seven years ago. Any 
inquiries should be referred to Magnaflow 
Pump Corp., Box 111, Westfield, New 


Every filtering job usually presents an individual problem involv- | Jersey. 

ing a combination of various kinds of screens, papers and filter Westfield, N. J. S. H. Game 

aid. Frequently temperatures are encountered that call for a 

brine or steam jacketed tank. Linings; plastic or rubber may be tea int a 

needed, with tank and plate metals to fit the product such as eras > ee — 
been noticing a trend in the 

mild steel, monel, nickel, stainless steel, bronze or Hastelloy. ON RE sc 

publication of Chemical Engineering Prog 

Constructed to meet ASME specifications when required. P | ress towards smaller and smaller diagrams 
All these structural and material combinations are easily If it continues the diagrams will be com- 

achieved with the Sparkler Horizontal Plate filter. pletely unreadable unless a magnifying 
No fibrous adhesive material is ever required to hold the filter glass is included with subscription. 

cake on the horizontal plate. The cake is firmly supported on the | 1 can appreciate the limitations of space 

plate with no danger of cracking or slipping even with a variation | in modern technical journals. However, the 

in pressure or a complete shutdown in the filtering operation. The | prime purpose of technical journals is the 

patented Sparkler scavenger plate filters almost the last drop in a | dissemination of information. Small, dif- 

batch, and allows practically a complete recovery of the product. ficultly read diagrams and charts discourage 
Constant filtering quality is maintained from start to the end | their reading. I would appreciate it if an 

of the cycle, no break through can occur in a Sparkler Horizontal effort rp mats to enlarge the graphic 

material in the journal. 

cop filter can match this versatility and positive per- I should like to commend the well de- 

fe d id Sati f filtering conditions? signed covers on Chemical Engineering 

Place your filtering problem in the hands of our filtration engineers. They have the eye, these covers are a welcome change 

developed many successful methods of filtering difficult materials and may be : ‘ ee 

able to prescribe a solution to your preblem without wasteful experimentation. Princeton, N. J. Wittiam C. Counen 


Write Eric Anderson for personal attention : 
The onus is often on the authors. The 
SPARKLER MANUFACTURING COMPANY original lettering on graphs and line illus- 


MUNDELEIN, tt. trations is not intended for the amount of 


Canadian Plant, Galt, Ontario reduction the chart itself will take; thus, 
European Plant, Amsterdam, Holland compromise is necessary with the resultant 
For over a quarter of contery, engineers manutacterers 2 complete line industrial filtration equipment. imperfect readability. [Editor] 
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Solid, unfilled Teflon, in a 
wedge-ring arrangement, pro- 
vides a packing for Lapp Por- 
celain valves which is long in 
serviceability, short on main- 
tenance requirements. Each of 
the two sets of Teflon wedge- 
rings is a pair of rings—one 
close-fitting to the ground por- 
celain stem, the other to the 
stuffing box wall. Under gland 
compression they wedge to a 
permanently tight seal. Other 
types of packing material and 
packing arrangementsareavail- 
able for special requirements. 


wisofeeder Chemical Proportroning Pumps 


Packing 


maintenance-free 


Lapp Valves 


Y-valves, angle valves, flush valves, safe- 
ty valves, and plug cocks of Lapp Porce- 


PORCELAIN 
GUIDE RING 


TUFCLAD MOLDED 
FIBERGLASS ARMOR 
BONDED IN EPON RESIN 


PROCESS EQUIPMENT 


Porcelain Volves Pipes * Raschig Rings 


Chemical Engineering Progress 


lain have standard bolt-circle flanges for 
easy connection to all piping and equip- 
ment. Write jor bulletin with complete 
characteristics, and specifica- 
tions. Lapp Insulator Co. Inc., Process 
Division, 358 Wendell 
LeRoy, N. Y. 


os -“all-service” | 
| SPRING SEATING WASHERS 
Ar 
/ 
FOLLOWER RING Ve MALLEABLE 'RON TRIM 
LAPPED SEAT | 
A 


CONVEYS 
ANYTHING 


Economically 
from COAL 


or discharge at one or 


or contamination . ..in 
small space 


This is an $-A REDLER Horizontal 


Closed Circuit Conveyor — 


and a very remarkable unit it is! 


It conveys in four directions — can 
pick up and discharge at many points 
on its run simultaneously or selec- 
tively—does the work of several con- 
veyors of other types. It is fully en- 
closed —- dust-tight and contamina- 
tion-proof. Because it moves materi- 
als in mass, in a solid column, it 
minimizes dust formation and degra- 
dation and practically eliminates ex- 
plosion hazards. 


It is self-feeding and can be choke 
fed without jamming. Any excess 
material simply recirculates until 
needed. The REDLER is also self- 
cleaning, an important advantage 
when the operation calls for running 


many points ...without dust 


te CORNSTARCH 


various materials in sequence. It 
makes an ideal blending conveyor. 


Unusually compact, REDLERS re- 
quire a minimum of structural sup- 
port. They can be easily and eco- 
nomically adapted to practically any 
plant layout. 

The closed circuit REDLER is just 
one of many types furnished by S-A. 
If you handle or work with any kind 
of granular, pulverized, flaky or small 
lump material, a REDLER can help 
you do it better, cleaner and at lower 
cost. 

Write for Catalog No. 140. We'll be 
glad to give you a preliminary cost 
estimate. No obligation, of course. 


A few of the Other REDLER 
Types and Arrangements 


Loop Boot 
Elevators 


Vertical Closed 


Circuit Conveyor- 
levators 


Inclined 
Conveyors 


Srepuens-ApAMSON MFG. Co. 


57 Ridgeway Avenue, Aurora, Iilinois © Los Angeles, Calif. © Belleville, Ontario 
Engineering Division Standard Products Division Sealmaster Division 
Specialists in the design and A complete line of conveyor A complete line of industrial ball 


accessories including centrifugal 
manufacture of all types of bulk bearing units available in both 


loaders—car pullers—bin 
materials conveying systems. level controls—etc. standard and special housings 
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AMMONIA OXIDATION, PROCESS 


Q Nitric acid installation built by Girdler at 
Mississippi Chemical Corporation's 
ammonium niivale 


Girdler builds Ammonia Oxidation 
Plants using Du Pont process 


Ga" nitric acid plants employ the well-known Du Pont process, 

GIRDLER DESIGNS processes and plants using high-pressure catalytic oxidation, to produce nitric acid on a 

GIRDLER BUILDS processing plonts consistent basis. These plants offer greater economy, in both investment 

GIRDLER MANUFACTURES processing apporams = 344 operating costs, than atmospheric or low-pressure units. With the 
GAS PROCESSES DIVISION: high-pressure process 55% -609% nitric acid is produced with efficient use 

Chemical Processing Plants Sulphur Plants of catalysts, and with lower utility requirements. 

Hydrogen Production Plants Acetylene Pleats These Girdler plants, incorporating all recent improvements resulting 

Hydrogen Cyanide Plants Ammonia Plants 

Synthesis Gos Plants Aemenium t@tecte Pleats from Du Pont experience, are available in various capacities. 

Carbon Dioxide Plants Hydrogen Chloride Plants Girdler assumes responsibility for all phases of such process projects: 

Ces design, engineering, and construction. Write for new booklet giving detailed 


Plastics Materials Plants Carbon pape 
Nitric Acid Plants description of Girdler nitric acid plants. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York, Tulsa, Son Francisco. In Conada: Girdier Corporation of Corede Limited, Terente 
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* 4 Taken together the activities of teach- 


ing, research, and scholarship are a prin- 
cipal architect of American greatness in 
all fields, political as well as scientific, 


cultural as well as technological. . 


UNIT- LINE In defending education . . . it is of 
vital importance that we do not take the 


false position of asserting that our pro- 

fessors are innocent of any connection 

with the great changes that have trans- 

formed the life of the American people. 

/ It is no juggling or balancing of 

phrase to admit frankly that scholarship . 
and research are related both to stability 
and to change. Scholars are by defini- 
tion both conservative and liberal, and 
sometimes say or discover things that are 
revolutionary. They are paid to experi- 
ment outside the scope of traditional ex- 
perience and knowledge. They defend 
the past and yet open the road to the 
future. To destroy the affinity of re- 
search and scholarship with the forces 
of change would be to visit the curse of 


— easy to install sterility upon the nation itself. In every 
—economical to operate pursuit, for all our great political, so- 


cial, economic, and military purposes, 
we have an insatiable hunger for the 


Because of multi-stage and | knowledge and understanding that per- 
centrifugal diffusion vane con- mit us to ineet the challenges and op- 
struction with balanced hydraulic portunities of this stupendous age. 
forces, the Johnston Unit-Line Cornelis W. de Kiewiet 


Sump Pump is the only sump The Saturday Review 


pump that can pump up to 
350 fe. of head — 24% to 34% 7 The author of this guest editorial wrote an 
times that of ordinary sump article for C.E.P. (May, 1952, page 40) titled 


“Manpower—Only Port of the Problem.” The 
question of the hour at that time was manpower 
and the production of high-level skills. Dr. 


pumps. Only Johnston makes a 
packing-less and seal-less Unit- 


Line Sump Pump < : Ge Kiewiet, president of University of Rochester, 

Designed by the engineers warned against the shortage of scientists, “those 
who invented and developed the dhe qravide the date that 
vitreous enameled bowl, Johnston engineers vse.” Herein he made a plea for the 
Pumps are backed by half a cen- great American university, and went on to state 
tury of experience and know- that “the application of science to technology, 
how as one of the world’s leading the bridges thet you build between the things 


manufacturers of vertical turbine thet ere known end the things thet ere weed, 
@oes on externally. That is something that will 


pumps. Masl coupon today and go on as long cs men, as we know them, exist.” 
This Johnston Pump is one learn how Johnston can solve your [Editor] 


28 Years To Go 


J OH NSTON Send Bulletins ©) Have Representative Call | The Times [London] . . . takes the 
> | gloomiest view possible of the future of 


PUMP COMPANY iene a letters, and thinks that a hundred years 


hence there will only be a few eccentrics 


Bi 

if n Address reading letters and almost everyone will 
Pasadena 15, California _ | be studying the natural sciences. 

City —Zone_ __State__ Matthew Arnold, 1882 


cep 
oly 


(More Noted and Quoted on page 22) 
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Buflovak Flakers provide continuous operation 
... large capacity... finished product ready for end use 


Send for your copy 
of Catalog 352 to get 
complete informa- 
tion about Buflovak 
Flakers. 


These flakers are used extensively in the 
chemical industry for producing a flaked 
or granular material from a variety of 
products. The molten liquid is applied to 
a revolving drum, is quickly cooled and 
continuously removed by a stationary 
knife. This process offers continuous opera- 
tion, high capacity and finished product 
free from lumps. 

Sounds simple and easy, doesn’t it? But 
the smooth, efficient operation of Bu/flovak 
Fiakers throughout the chemical industry 
is often the result of careful pre-testing in 
the Pilot Plant of our Buflovak Research 
and Testing Laboratory. 

What equipment is required for the safe 


processing of toxic or corrosive materials? 
What are the most effective cooling 
methods for products of low or high melting 
point, and all the products in between? 
What other modifications may be required 
for the most efficient processing of your 
product? 

All of these questions can be answered 
by Buflovak engineers, who have an ex- 
tensive knowledge of processing methods 
... plus the facilities for pre-testing equip- 
ment and processes, under production con- 
ditions, in our completely equipped Pilot 
Plant. 

These facilities are always available to 
help you with any flaking problem. 


BUFLOVAK EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 
1567 Fillmore Avenue, Buffalo 11, New York 
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BUFLOVAK PRODUCTS: evaporators « dryers (atmospheric and vacuum) « solvent recovery and distillation 
equipment e chemical plant equipment « food processing equipment « kettles « fabricated processing equip- 
ment e vulcanizers ... plus a complete Pilot Plant for pre-testing processes and products. 
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¢ ADSCO Heat Exchanger at National 
Aniline sub-cools aniline after it has 
been condensed and before it goes to 


storage. 
The ADSCO Heat Exchangers shown on this page are in- 


stalled in the Buffalo, N. Y., plant of the National Aniline 


Y E AT Division of Allied Chemical & Dye Corporation. The manu- 
facturing processes of National Aniline require engineered 


E XC HA N G E R equipment of the highest caliber. . . . ADSCO, in business 
since 1877, offers the chemical processing industry a complete 
M U § T B E line of carefully-engineered heat exchangers built to custom- 
G 0 0 D ers’ specifications or to our recommended designs. Inquiries 
are cordially invited. 


shove vacuum diet at National Any AMERICAN DISTRICT STEAM COMPANY. [NC. 
ine condenses organic acid vapor in 


tubes with water or brine in shell. 
Exchanger equipped with shell ex- NorTH TONAWANDA, New YORK 

pansion joint. PLANTS 

Nortu TONAWANDA, N, Y., AND RICHMOND, CALIF. 
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Gilters Using Compression Blankets 


Another example of the many types of Eimco Continuous Vacuum and 
Pressure Filters. Filters of this type have been in use in many plants and provide 
many advantages where the material to be filtered produces a flocculent solid 
type cake. 

Eimco filters of the type shown above, introduce a wash spray to the cake 
formation immediately after it emerges from the liquid in the tank and the com- 
pression blanket binds the cake to drum within a few inches of the slurry level. 
The blanket covers the cake to the blow zone above the scraper blade. 

This type Eimco filter prevents cake cracking, greatly improves washing 
and on some types of filter cake, will reduce moisture content in the cake by 8-10%. 

Write for more information. 


THE EIMCO CORPORATION 


Salt Lake City, Utoh—U.S.A. « Export Offices: Eimco Bidg., 52 South St., New York City 


New York, N.Y. Chicege, lll. Sen Frencisce, Coll? Peso, Tlexes Birmingham, Ale. Duluth, Minn Kellogg. ide. Londen, Eng Poris, France Milan, 


You Cant Seat Au 
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This bulletin contains 
specifications, engi- 


SEND FOR THIS neering and perform. 


ance data, photos and 
descriptions of recom- 


12-PAGE BULLETIN D-IL mended types of filter 


media, check list of 
liquids that can be 
JUST OFF THE PRESS end other 


ful data. 


@ CUTAWAY DRAWINGS 


@ LIST OF LIQUIDS THAT 


CAN BE FILTERED 
© GENERAL SPECIFICATIONS G E 


TYPES OF FILTERING MEDIA 
@ INSTALLATION PHOTOS AND DATA 
© PROJECT DATA SHEET 


79 Centre Pk., Rochester 3, N. Y. 
ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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FRACTIONAL HORSEPOWER 
VARIABLE SPEEDS—IN SMALLEST PACKAGE 


HERE'S the new variable speed motor 
that cost-conscious plant operators have 
long sought. It’s the light weight U. S. Vari- 
drive, Type VA, compactly dimensioned to 
occupy least space, yet suitable for rugged 
industrial duty just like the larger HP Vari- 
drive line. Compact dimensions and light 
weight now make built-in application of 
variable speeds practical. You can mount 
it right on your machine, close in; or in any 
position on floor, wall or ceiling, with or 
without remote control. 


Quick, Accurate Dial Control 


Full speed range instantly obtained in less 
than one turn of dial handle. The station- 
ary dial plate is precisely calibrated for 
close speed setting, yet easily visible from 
a distance. 


Gets You More Production 


You can greatly increase the perform- 
ance and output of your machine 
using fractional horsepower with 
Type VA. You can now get the exact 
speeds needed for each operation. 
Your operator can control the speed 
to a split rpm to accomplish better 
workmanship and to actually gain 
more output. This amazing motor 
invariably repays its low-cost invest- 
ment within a few weeks. 


14%" High x 8%" Wide 
Weight —87 Lbs. 
Easiest Dial Control 
Single and 3-Phase 


Bulletin Chock-full of Facts 


You'll want to study the internal workings of shis revo- 
lutionary small horsepower motor —see how it works, 
note the high excellence of maerials and the advanced 
engineering skill that makes Type VA the wonder motor. 
All the facts are interestingly presented in Bulletin No. 
1797. Engineering details and many types shown. 


U. S. ELECTRICAL MOTORS INC. 
Los Angeles 54, Calif. Milford, Conn. 


U. Electrical Motors Inc. CEP.11 
Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
©) Send Varidrive Bulletin 1797 
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Sugar by the ton: 99.99% pure 


There aren't many chemicals—let alone foodstuffs— 
as chemically pure as sugar prepared from sirups 
treated with Amberlite® ion exchange resins. These 
resins remove ash from cane sirup solutions, cut down 
sugar loss in molasses, yield sugar of the highest quality. 
Other products, too, benefit from proper treatment 
with the Amberlite ion exchangers. Soft curd milk for 
infants may be produced from cow’s milk, for example. 
Stabilized cream and condensed milk, readily soluble 
in hot drinks, may be prepared. Crude glycerin can be 
converted to C.P. grade by an ion exhange process. 


The list is long. Gelatin, amino acids, fruit drinks, 
bland sirups from fruit wastes, vitamins, dextrose 
sirups, and others may be purified at low cost by 
means of Amberlite ion exchange. 

Why not write us about your problem . . . ask us 
about Amberlite ion exchange resins? Take this 
opportunity to find out why, in ion exchange, the 
right way is the Amberlite way. Lihat: 

Ask for “Amberlite Ton Exchange,” 

16 pages of technical information on the 3 . 


applications for ion exchange in industry. |@a 
AMBERLITE 


TON EXC HANOE 


ROHM & HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION, PHILADELPHIA 5, PENNSYLVANIA 
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PICTURE OF MAINTENANCE COSTS BEING LOWERED 


Every plant that keeps complete records comes to the same conclusion—periodic valve lubrication saves 


money; it’s valve failure and replacement that sends maintenance costs skyward. 
That is the basic fact behind the Rockwell-Nordstrom valve design, for the internal lubrication system 
eliminates most reasons for valve failure—Rockwell-Nordstrom lubricant prevents galling, ‘jamming, 


abrasive wear, and seepage. 


Systematic lubrication of Rockwell-Mordstrom valves with the right Rockwell-Nordstrom lubricants 


THREE WAYS 
THE NORDSTROM LUBRICANT WORKS 


] Lubricant surrounds eoch valve port with o vapor tight 
pressurized seal. Nordstrom valves stay tight. 


? Lubricont octs as hydraulic jack—oa fost quorter-turn to 
open or close. Nordstrom valves operate quickly. 


Lubricant coats the plug for sliding action—no weor-pro 
ducing wedging. Nordstrom valves operate easily. 


inevitably leads to lower operating costs. There 
is no substitute for Rockwell experience —use it 
to save money on valves. Rockwell Manufac- 
turing Compeony, Pittsburgh 8, Pennsylvania. 


Rockwell suil: 


NORDSTROM VALVES 
lubricant Sealed for Positive Shut Off 
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EASIEST MAKE? 


Every manufacturing process has its own special problems. 
There’s no fair way to compare the difficulties of processing paint and 


paper, or of synthetic rubber and synthetic textiles, for instance. 


In every process industry, too, there are special 
problems of flow control, and no matter what claims you read, 


there is no such thing as an all-purpose valve. 


Undoubtedly, Rockwell-Nordstrom valves approach that point 
more closely than others because they use the Nordstrom-originated 
principle of internal lubrication. Rockwell-Nordstrom lubricants 
seal tightly in gas, liquid or slurry service, and at the same time 


make operation easy, and eliminate galling or seizing. 


Further, Rockwell-Nordstrom makes the widest range of sizes, pressure 
classes, metals and lubricants, so that for any process, you're wise to check first 
with Rockwell Manufacturing Company, 


Pittsburgh 8, Pennsylvania. 


Nordstrom Va ves 


Quality KO 
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rotary kiln 


Special Stainless Steel Batch Dryer for 
Drying Fine Catalyst without Dust Loss. 


Two Complete Drying Systems, Can Be 
Operated Together—or Sing',—to Meet 
Varying Plant Requirements. 


Buus 


+ + + provides easy, economical, smoke-free 
disposal of still and tank bottom sludge, office 
waste, rags, food waste, and other oil refinery, 
industrial or commercial wastes. 

@ Material to be burned is raised in the skip bucket and fed into 
the brick lined kiln with a specially designed feeder. Kiln can be rotated 
at various speeds, permitting the burning time to be altered to meet : 
changing requirements. Ashes are collected in the brick chamber. An 
auxiliary oil burner is provided for use when the materials are not readily 
combustible. Consult Bartlett-Snow on your next drying, cooling, 
calcining, waste disposal or other heat engineering problem. Our 
wide experience can save you both time and money! 


DESIGNERS 
ERECTORs 


gi 


Dryers + Coolers + Caleinensa + Kilns 


“Builders of Equipment for People You Know” 


its) | 
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VANTON 


tame corrosive 
chemicals 


Plex-i-linar 


Plastic Pump 


PLASTIC PUMPS 


a 


Hlex-i-linor PUMPS are becoming industry's 
standard for those difficult to handle corrosive solu- 
tions and abrasive slurries, such as HCL, HF, NaOH, 
H:SO,,_ distilled FeCh, HCOOH, and 
Al: (SO4)s , because their unique design eliminates 
stuffing boxes, shaft seals, gaskets and check valves. 


NO METAL IN CONTACT—The only parts in con- 
tact with the fluid being pumped are the outer surface 
of the durable precision molded flexible liner and the 
inner surface of the pump body block, both of which 
are available in a wide selection of corrosion and 
contamination resistant materials. 


FLEX-I-LINERS: 
@ Pure gumrubber @ NaturalRubber @ Neoprene 
@ Hycor @ Bunc N @ Silicone @ Vinyl @ Compar 


BODY BLOCKS: 
@ Polyethylene @ Bakelite @ Buna N 
@ Lucite @ Unplasticized PVC 


@ Available in stainless steel for special applications. 


NO STUFFING BOX—Elimination of stuffing boxes, 
packing glands and shoft seals, avoids the possibil- 
ity of external leakage and prevents contamination 
of the transferred liquid by oil or grease. 

SELF PRIMING —Vanton self priming plastic pumps 
give immediate operation in any position. 

GET THE FACTS —Write for bulletin “VP" and the 
full story of Vanton plastic pumps 

OUR CORROSION RESISTANT PRODUCTS FOR 
FLUID HANDLING include a complete line of Buna 


N and Natural Hard Rubber centrifugal pumps, valves, 
pipe ond fittings. Bulletin BHR on request. 


PUMP & EQUIPMENT CORP. 
EMPIRE STATE BUILDING + NEW YORK 1, N.Y. 


Chemical Engineering Progress 


NOTED AND QUOTED 


(Continued from page 12) 


How Many Trained 
Engineers in Russia? 


After the war [World War II] the 
numbers of engineering graduates ra- 
pidly increased to about 29.000 from all 
Russian schools in 1948, to 30,000 or 
more in 1951, to probably about 40,000 
in 1953, and to over 50,000 in 1954, 
according to late indications. This may 
be compared to about 19,000 from engi- 
neering curricula, unaccredited as well 
as accredited, in American colleges and 
universities in 1954. It seems probable 
that the total number of trained engi- 


| neers in Russia today is closely compar- 


| helpers, 


able to the number in the United States. 


M. H. Trytten 
National Research Council 


| Ten Commandments for 


Technical Men 


1. Thou shalt not follow in the dust 
of progressing operations, but shalt run 
ahead with a lantern in thy hand to 
reveal the way. 

2. Thou shalt seek and respect the 
opinion of operators, even unto the third 
for theirs is a wisdom un- 
known to technicrats. 

3. Thou shalt determine what shall be 
done and do it, without the necessity 
of others holding thy hand. 

4. Thou shalt not be too dignified to 
shoot the bull; neither shalt thou shoot 
it entirely, for so is its productivity de- 
stroyed. 

5. Thou shalt not forsake the ways 
of thy technical training, so that to thee 
CH2O cease to be formaldehyde and 
become sea water. 

6. Thou shalt not take thy grievances 
and ideas first to the top, lest the bottom 
remove its supports from under thee, 
saying, “We knew nothing of it.” 

7. Thou shalt remember that refining 
processes change not because of reason- 
ing and meditation, however profound, 
but only by the turning of valves. 

8. Thou shalt study the conclusions 
from all sides through many viewpoints, 
for verily, undiscovered claws may rip 
thy rear. 

9, Thou shalt strive to make thy judg- 
ment as good as any man’s by experi- 
menting, observing, recording, calculat- 
ing, studying, and thinking; and having 
done so, 

10. Thou shalt use it. 

Student Chapter News 


J This list was passed around periodi- 
cally at Esso. The author remains un- 
known. [ Editor] 
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Louisville Method 


how BIG Should a 


dryer be? 


“Baby” Louisville Dryers do a man-sized production 
job for chemical firm 


A large chemical firm has twice bought small, labora- 
tory-size Louisville Dryers to serve as pilot plants 
for new materials. In both cases, their engineers were 
amazed to find the pilot dryers were producing 
sufficient quantities to supply the market! 

We do everything possible to help you select the 
dryer size and type that’s best. And we build every 
Louisville Dryer—even the laboratory size—to fit 


PROCESS EQUIPMENT 
“DIVISION 


LOUISVILLE DRYING 
MACHINERY UNIT 


over 50 years of creative 
drying engineering 


Vol. 50, No. 11 


For dependability see General American creative engineering, design, construction, imetatiatvion 


Chemical Engineering Progress 


the job, and to give years of satisfactory performance 
at rock-bottom maintenance cost. 

Let Louisville’s 53 years of drying experience, 
spanning thousands of installations for all types of 
industry, work for you. Why not ask one of our 
engineers to have a look at your drying operation? 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 


Oryer Sales Offices: 139 South Fourth Street, Louisville 2, Kentucky 
Generel Offices: 135 South LaSalle Street, Chicago 90, Illinois 
in Canede: Canadian Locomotive Company, Ltd., Kingston, Ontario 


OFFICES IN ALL PRINCIPAL CITIES 


Other General American Equipment: Turbo-Mixers * Dewaterers 
Towers « Tanks * Pressure Vessels 


| 
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... don’t be under-gunned. If you're out for grizzly or Kodiak you 
can’t do better than a .375 Magnum, and you'll probably use a scope. 
If you're hunting smaller bear you'll get along well with a lighter- 
powered 30-06. 
CENTRIFUGAL FORCE 
HARNESSED FOR WORK 
Sharples Bulletin 1259 describes in con- 


i There is no need ever to be “‘under-gunned” in centrifugal processing. 
Sharples, with a complete line of 7 different types of centrifuges makes 


it possible to select the one right centrifuge fora particular application clas pletertal form all of the baske pes 
—whether for the separation of two immiscible liquids, controlled of centrifuges and discusses factually the 
removal of solids from a slurry, dehydration of crystals, clarification of | ?¢r/rmance characteristics of each. A 
liquid a f lid copy will be sent at your request. 
a liquid or concentration of a solid. aia 
; ; Would rapid, accurate particle size 
ie Your assurance of an unbiased recommendation is based on this uittien aetee 
complete line of Sharples centrifuges—each developed for peak sen coutrel or vescarch? Investinate the 
1 performance in its range of application. You can depend on Sharples. Micromerograph described in Sharples 


Bulletin 101. 


Associated Companies and Representatives throvgheut the World 
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PRECISION 
CONTROLLED 
HEAT 


... Within fractions of a degree 


at temperatures up to 750°F... 


can be maintained with 


DOW THERM 


Vol. 50, No. 11 


you can depend on DOW CHEMICALS 


Chemical Engineering Progress 


Precision control of process heat has become routine 
in the many process industries now using Dowtherm®. 
This modern heat transfer medium maintains temper- 
atures within a fraction of a degree by simple pressure 
regulation—does it uniformly over the entire heating 
surface, too. This points the way to increasing your pro- 
duction without the danger of hot spots or overheating. 


A liquid material used as a vapor heating medium in 
an entirely closed system, Dowtherm operates at high 
temperature, low pressure, and extends the advantages 
of steam-type heating to a much higher range of tem- 
peratures. Many process industries have taken advan- 
tage of these properties to dev elop new products —or im- 
prove old products through better production control. 


Since Dowtherm does not contain any minerals, there 
are no costly sealing problems in your vaporizer or 
processing equipment ... only a minimum of main- 
tenance is required, 


This really modern heating medium could well be your 
“edge” in highly competitive markets of the future. 
For complete information—the what, the why and the 
how of Dowtherm—write to THE DOW CHEMICAL COM- 
PANY, Midland, Michigan, Dept. DO-876A-2. 
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“CANNED ROTOR” PUMPS PAY OFF IN 


LOW UPKEEP COSTS, NO FLUID LOSSES 


NUCLEAR SERVICE REQUIREMENTS SPUR 
LEAK-PROOF PUMP PRODUCTION 


UNIQUE CHEMPUMP DESIGN 
SAVES TRICHLORETHYLENE 
USER $45 A DAY 


Philadelphia, Pa, Officials of a large 
electrical switchgear manufacturer 
recently stated that $45 per day sav- 
ings of trichlorethylene resulted from 
installing a Model CF Chempump 
on a distillation-type degreaser. Fluid 
losses with the ordinary centrifugal 
previously installed averaged 25 gal- 
lons a day. “On top of this,” they 
stated, “we had to repack the pump 
every two days. We'd tried all kinds 
of packing, some of them very expen- 
sive—but without luck. Since install- 
ing the Chempump, we haven’t lost 
a drop of solvent, and there has been 
absolutely no maintenance.” 


Design secret of the Chempump 
lies in combined construction of 
pump and motor, which elimi- 
nates seals, stuffing boxes, lubri- 
cation, long external shafts, etc. 
The Chempump allows pumped 
fluid to enter rotor chamber; a 
corrosion resistant liner isolates 


stator windings. Chempumps are 
available in sizes from 44 to 74% 
horsepower, and in a wide variety 


of construction materials. 


Less than two years ago, only one 
company in the country was produc- 
ing and marketing a canned-rotor 
pump. Today, spurred on by the 
atomic energy program, half a dozen 
firms are at work on models for 
atomic-powered submarines, nuclear 
energy central stations, even atomic- 
powered aircraft. 

To the man in the chemical process 
industries, all this is good news, 
because canned-rotor pumps can’t 


H. T. White and D. P. Litzenberg (left), developers of the 
first practical seal-less “canned-rotor” pump. On the desk 
are plans for an ext , extreme-t 
design. 


PUMP SERVICE POLICY ENDS 
MAINTENANCE PROBLEMS 


To reduce process downtime, many 
plants purchase a spare pump for 
every two, three, or five pumps 
installed, depending on circum- 
stances. We feel this is a good policy, 
since downtime is limited to the 
time required to install a spare. 

But what about repairing the faulty 
pump? Are proper spare parts on 
hand? How about maintenance 
department scheduling? The answer 
to these and other problems is the 
Chempump Service Policy. Any 
Chempump, damaged or inoperative 
for any reason—including improper 
pump application—will be repaired 
at the factory and returned to the 
customer with a new pump warranty. 
The pump is completely rebuilt, 
inspected and tested by factory experts 
... and the cost is moderate. 

This service policy stops repair 
headaches, cuts spare parts inventory, 
and in effect, places a new pump 
on your shelves in short order. 


e 


leak. They require no shaft seals or 
stuffing boxes, maintenance is prac- 
tically nonexistent. And leakage losses, 
high maintenance costs are two of 
the biggest headaches centrifugal 
pump users face. 

Canned-rotor pumps came about 
through the efforts of two young 
Philadelphia engineers, now officers 
and directors of the Chempump 
Corporation. Working on principles 
developed before World War II, they 
did further research and engineer- 
ing, and in 1947 began production of 
a seal-less, canned-rotor pump. 

Even while tooling up for produc- 
tion of this first model, the two 
designers were planning variations 
for specific applications in the chem- 
ical process industries. Pumps were 
built to handle extreme tempera- 
tures and pressures as well as a variety 
of corrosive . fluids. The pumping 
requirements of chemical processors 
were carefully studied, and steps 
taken toward standardization of 
designs to meet those requirements. 

1952 saw the formation of the 
Chempump Corporation to build 
canned pumps for the chemical proc- 
ess industries. Experience gained 
from nearly 15 years of laboratory 
and field testing went into the design 
and production of products offered 
by this corporation. First in the field 
of canned-rotor pumps, Chempump 
is also first with pumps tailored 
specifically to the chemical process- 
ing industry. 


Chempump handling condensate under extreme vacuum for 
large Eastern chemical manufacturer. Air contamination 
would render system inoperative. 


CHEMPUMP CORPORATION 
1379 EAST MERMAID LANE + PHILADELPHIA 18, PA. 
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a beter crysial pi st wer 
Whatever your problem io crystallizauon the 

crystallization is at yout service for 

laboratory twets 
Write for out Bulletin Nu. des--: 
aad apvlications of «rystallizanon equipment 
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offers 


iting the princip-=- 


Centinveus or betch operation. 


v@ Heat exchanger surfaces stay clean over 
long operuting periods. 


3) Controtied uniform crystel size. 


Lewer centrifuging costs. 


Less processing due te reduced 
fines in mother liquor ond lewer 
wash water requirements. 


Plants of WARREN, PA. and TITUSVILLE, PA. 
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VACUUM PUMP 
MAINTENANCE 
COSTS ond BETTER 
VACUUM... 


HILCO OIL RECLAIMER 


VACUUM 
for 
USERS 


A simple, economical and ef- 
ficient method of restoring con- 
taminated lubricating and seal- 
ing oil to the full value of NEW 
OIL. The HILCO will produce 
and maintain oil free of solids, 
| gums, water and gases in a con. 
tinuous, all-electric, automatic 
operation. 


Be SURE of clean oil in your 
HIGH VACUUM PUMPS 


HILCO 


OIL RECLAIMER 
SYSTEMS.. 


© WRITE FOR COMPLETE DETAILS 
IN THE FREE BULLETIN 


Elmira, N. Y. 


144 W. Fourth St., 


CANADA — UPTON - BRADEEN - JAMES, Led, 
890 Yonge St., 3464 Park Ave., Montreal 
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MARGINAL NOTES 


How to Sell Chemicals 


Successful Commercial Chemical Devel- 
opment. Edited by H. M. Corley. 
Sponsored by the Commercia! Chem- 
ical Development Association. John 
Wiley & Sons, Inc., New York, N. Y. 
(1954), 362 pp. $7.75. 


Reviewed by Carl Setterstrom, Chas. 
Pfizer & Co., Inc., Brooklyn, N. Y. 


The chemical engineer interested in 
the development and sale of chemicals 
will find this book a good investment. 
Since only about half of the subject 
matter is likely to be of special interest 
to him, he should begin his reading with 
Chapter 10, “New Product Objectives 
Preceding the Process Development and 
Semi-works stages.” 

This excellent chapter contains a use- 
ful check list, indicating the relative im- 
portance of the various sales and produc- 
tion factors. This list is worth the time 
it takes to decipher as it is carried over 
into the following three chapters which 
discuss new product project objectives in 
the process-development stage, the semi- 
works stage, and while awaiting full- 
scale production. 

The remaining eight chapters are of 
general interest but uneven in quality. 
The chapter on case histories is among 
the best because it conveys something 
of the challenge and risk of new-product 
development. It should be good reading 
for production men who like to second- 
guess the sales department. Chapters on 
‘advertising, retail problems, and samp- 
ling are of interest for newcomers in 
these fields. Unfortunately the chapter 
on pricing omits explanation of impor- 
tant pricing influences. 

The earlier chapters of the book are 
less interesting and may be confusing 
to those who are not closely associated 
with product development. The con- 
fusion arises from attempts to define, 
describe, and circumscribe the many 
overlapping groups and skills used in 
commercial chemical development. As 
stated in Chapter 7, “The best plan of 
organization to achieve the most effec- 
tive simultaneous development of a num- 
ber of new products is not easy to de- 
lineate,” especially when the new prod- 
ucts are as diverse as allethrin, nylon, 
and shoe polish, And organization charts 
reflect weaknesses and strengths of the 
men who make up the organization, 

Nevertheless, all who played a part in 
getting this book out have earned the 
gratitude of our industry and profession. 


(More Marginal Notes on page 30) 
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Books of Interest to 
Chemical Engineers . . . 


FRESH WATER from the OCEAN 
By Cecil B. Ellis and Staff Members, 


Nuclear Development Associates, Inc. 
This new book investigates the eco- 
nomic feasibility and scientific princi- 
ples of quantity fresh water extraction 
for cities, industry, and irrigation. 
Presents all basic matter and energy 
relationships. Analyzes existing and 
proposed methods in terms of major 
costs—plant, raw materials, labor, 
power, etc. A Conservation Founda- 
tion study. 41 ills. 


TITANIUM 
By Jelks Barksdale, Alabama Poly- 


technic Institute. Classifies, digests, 
and organizes all available knowledge 
about the occurrence, chemistry, and 
technology of titanium. Covers: geol- 
ogy, minerology, oxides, organic com- 
pounds, analysis methods, manufactur- 
ing processes; uses in paint, ceramics, 
paper, leather, ferrous and nonferrous 
metals and alloys, etc. Over 4000 refer- 
ences. 38 ills., tables, 591 pp. $12 


ELECTROLYTIC MANGANESE 
and Its Alloys 


By Reginald S. Dean, Metallurgical 
Engineer and Consultant. All-inclusive 
record of the development and latest 
uses of electrolytic manganese. Ex- 
plains industrial and technical applica- 
tions, differences in properties between 
alloys containing electrolytic mangan- 
ese and those containing other types of 
manganese. Gives a full account of its 
uses in zinc, aluminum, titanium, mag- 
nesium alloys and special steels. 168 
ills., tables. $12 


The EVOLUTION of CHEMISTRY 


By Eduard Farber, Ph.D. The origin 
and history of chemistry—its ideas, 
methods, and materials. Illuminates the 
concepts and methods of chemistry by 
integrating its evolution with that of 
other sciences. Shows the theoretical 
and experimental basis of our present 
knowledge of atomic and molecular 
structure, affinity, and chemical reac- 
tions. 349 pp., 30 ills. 


-—- USE COUPON TO ORDER —-, 


Please send books checked: 

(CO Fresh Water from the Ocean—Ellis 

0 Titanium— Barksdale 

C) Electrolytic Manganese—Dean .. 

C) Evolution of Chemistry—Farber . . 

(Save p by + g with order. 
Books if not satisfactory.) 


Check enclosed Bill me 
Bill firm 


THE RONALD PRESS COMPANY 
15 East 26th Street ¢ New York 10,N. Y. 


| 
oul | 
Reclaimer 
| | | 
| 
| 
| 
| 
Recommendations at no Obligations 
| 
| 
Le November, 1954 


; Pike i e a few gallons of fluid . . . or up 
ds to 650 feet, it will pay you to 


to motor bearings, every MOTORPUMP 
experience to do the toughest job— 
time—at the lowest maintenance cost. 


Now, Bieappersting costs must come down, investigate 
MOTORPUMP and its applications 
in your. plant. Call your nearest I-R distributor for 


ill information, or write direct to: 
Ingersoll-Rand 


CAMERON PUMP DIVISION 
11 BROADWAY, NEW YORK 4, N.Y. 


PUMP 


e End-to-end, top-to-bottom, the 
MOTORPUMP is crammed with design 
features and construction advantages that 
make it a better buy. 
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TORFU is compact and efficient. Size-for- 
consistently moving more gallons 
MOTORPUMP is a best buy. From 
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instead of 


hours 


- «+ for Valves. Engineered packings of chemically 
inert, non-contaminating duPont TEFLON. V-Rings, cup 
and cone, and wedge types designed for maximum flexi- 
bility and resiliency. Provide necessary seal with the low 
gland pressure required for use in valves made of such 
materials as ceramics, Haveg, Karbate, glass-lined steel, 
etc. Extremely anti-hesive surfaces reduce to a minimum 
torque required to operate valves. Outlast other packings 
many times over in difficult chemical services. 


«+ for Pumps. Three types—pure TEFLON, TEFLON 
with Graphite and TEFLON with Mica. Handle all types 
of corrosive materials including hazardous chemicals. 
Ideal for non-contaminating service in the manufacture 
of pharmaceuticals, biologicals, foods, etc. Impose low 
friction load on shaft, are long wearing. 


Write tor Catalog No. TP-1053 


FABRICATORS OF duPont TEFLON, 
Kellogg KEL-F AND OTHER PLASTICS 


COMPANY 
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(Continued from page 28) 


For the Sales Engineer 


Modern Chemical Processes, Vol. il. 
Editors Industrial & Engineering Chem- 
istry. Reinhold Publishing Corp., New 
York (1954), 276 pp. $5.00. 


Reviewed by J. W. Hemphill, Johns- 
Manville Sales Corp., New York. 


This volume follows the same gen- 
eral pattern that was used in Vol. I and 
Il. The twenty-three American chem- 
ical processes covered in this volume 
show the usual wide diversification of 
process subject. The engineering ar- 
ticles are technical case histories of the 
various processes and contain the fol- 
lowing essential details. 


Commercial and technical history and 
origin of the present installation. 

Plant installation data, including details 
of nonstandard equipment. 

Description of process and operating 
practices. 

Economics of process, including raw 
materials, cost breakdown, and plant 
investments. 

Future prospects, including improve- 
ments and changes that could affect the 
industrial application of the process. 


The articles have been written at a 
level of knowledge that is certainly 
technically informative but not at the 
intensive knowledge level that would 
permit process design. On this basis 
they have value to the industrial chem- 
ist, the chemical and mechanical engi- 
neers and advanced students in these 
fields. It is the writer's opinion that 
they have even greater value to those 
who have the job of furnishing equip- 
ment, building process plants and sub- 
sequently serving them. Although the 
technically trained engineer salesman 
is a “must” in contacting the process 
industries, it is neither possible nor 


| desirable to make a specialist out of 


him. As stated above, these articles as 
case histories have the background of 
engineering process data and materials 
of construction information that can be 
of assistance to the suppliers of equip- 
ment and services, and to the sales 
engineer who is desirous of doing an 
intelligent job of servicing the process 
industries. 

These articles appeared in /ndustrial 
and Engineering Chemistry, but as pub- 
lished in book form their value has been 
emphasized and they are brought to the 
attention of a greater field of useful 
readership. The cost is nominal and 
well in the range of practically every- 


| one’s pocketbook. 


As case histories of modern processes, 
this volume is recommended. 


November, 1954 


| these packings last 
| 
q, 
| loge | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 


for the Petrochemical Industry 
Chlorine is of swiftly growing importance in the produc- ; 
tion of many new and revolutionary petrochemicals. 
Swiftly growing, too, is the use of uniformly high quality 
GLC GRAPHITE ANODES — in helping the electrolytic 
industry meet the increasing civilian and defense needs 
for chlorine and caustic soda. 


ELECTRODE DIVISION 


Courtesy Jefferion Chemical Company Inc. 


Graphite Anodes, Electrodes, Molds and Specialties 


Sales office: Niagara Falls,N.Y. Other offices: New York, N.Y., Oak Park, Ill., Pittsburgh, Pa. 
Sales Agents: J. B. Hayes, Birmingham, Ala.; George O'Hara, Long Beach, Cal.; Great Northern Carbon & Chemical Co., Lid, Montreal, Canada 


2 
Overseas Carbon & Coke Company, Inc., Geneva. Switzerland; Great Eastern Carbon & Chemical Co., Inc., Chiyoda-Ku, Tokyo 


i 
; » Niagara Falls, N.Y. EGLCZ Morganton, N. C. y 


& 


. 


‘ty 
& 


A, 


Celite’s diatomite structure steps up performance 
in paints —plastics—polishes . :. hundreds of other products 


MICROSCOPIC PARTICLES of Celite* 
do a man-size job of stepping up per- 
formance for many of America’s lead- 
ing products. Here is how the unique 
structure of Celite Diatomite Powders 
may add more beauty, longer life, 
greater efficiency to your products, too. 


For example, the spiny, irregularly 
shaped particles contribute surface 
characteristics which make them the 
outstanding flatting agent in paints. 
Again, because of their structure, 
Celite particles are widely used as a 


mild, non-scratching abrasive in finest 
quality auto, silver and glass polishes. 
Or consider molded plastics, where 
the strength and durability of Celite 
particles add life and beauty to sur- 
face finish. 


Moreover, Celite particles in mass 
have great bulk per unit weight, so they 
are invaluable for extending, dispers- 
ing or flufing up dry powders. They 
have high absorptive capacity, too, 
so they keep powders free-flowing, 
they serve as a medium for shipping 


Johns-Manville CELIT 
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or storing liquids in a dry form. 


Which of the many Celite advan- 
tages can you use to build product 
performance or cut production costs? 
A Johns- Manville Celite Engineer will 
gladly discuss your problem, without 
obligation. For his services or more 
information, simply write Johns- 
Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario. 


*Celite is Johns Manvilie’s registered Trade Mark for its 
silica prod 


INDUSTRY'S MOST 
VERSATILE MINERAL FILLER 
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Niagara Horizontal Filters provide rapid, 
easy dry cake removal . . . minimum down- 
time . . . complete filtrate clority . . . and 
ore available in sizes up to 1500 sq. ft. 
filtration area. 


Niagoro Vertical Filters provide highest 
liquid clarity. Compact, efficient, requiring 
minimum floor space. Sizes up to 960 sq. 
ft. filtration crea. 


DIVISION 


Now you can 


TRY BEFORE YOU BUY 


your Niagara Filter 


Do you have a filtration problem? Are 
you planning the use of filters in a new 
process? Are there variables and un- 
knowns which make it impractical to 
theoretically predetermine filter size, 
leaf area, flow rate, etc.? 


The sensible . . . and economical . . . 
approach is to try before you buy. And 
Niagara makes this easy for you by 
means of a practical pilot filter rental 
service. 


Niagara pilot filters are accurate, small 
capacity scale model units constructed 
almost exactly like full size Niagara 
Pressure Leaf Filters. They do a thor- 
ough, efficient filtration job and enable 


you to observe and study results directly 
comparable to those you will get with 
production line Niagaras. 


Niagara pilot filters, both vertical and 
horizontal type, are available for a nom- 
inal rental fee. A Niagara engineer will 
supervise the installation and will be 
glad to give you the benefit of his fil- 
tration experience if desired. 


If you will fill out and mail the coupon 
below, we'll send you full details about 
the Niagara pilot filter rental service. 
Only a limited number of these pilot 
filters are available so we suggest prompt 


Please give us the details abour your pilot filter rental service. Product to 


be fil d is 


AMERICAN MACHINE AND METALS, INC. 


DEPT. CEP1154, EAST MOLINE, ILLINOIS : 
In Evrope: Niagore Filters Europe, Post Box 1109, Amsterdam-C, Hollend City 
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Testing tank car linings is a scien- 
tific job at General American. Our 
Research and Development Laboratory 
runs “commodity tests" on every 
liquid carried in GATX tank cars. 
These two-way tests examine the 
effect of the lading on the linings 
and fittings of the cars—as well as 
the effect of the car interiors on 
the ladings. They determine the best 
linings, parts and replacement parts 
for more than 200 different types of 
GATX tank cars. Results are also 
used by our mechanical department in 
setting standards and times of 
inspection for each car. 


A iarge, fully-equipped laboratory 
supports General American's main- 
tenance, design and production 
departments in building and operat- 
ing the 47,000 car GATX fleet. The 
"lab" is one of the facilities that 
aids General American in giving 
shippers more dependable service for 
transporting liquids in bulk. 


Car repair shops throughout the U.S.A. 
Offices in principal cities 


inside information on GATX tank cars 


if 3 
: 
NOMI’ GENERAL AMERICAN TRANSPORTATION CORPORATION 
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Cooperation Among Engineers 

One of the heartening signs of maturity 
in the engineering profession is the steadily 
increasing examples of cooperation between 
the various kinds of engineers. Looking at 
the past history of engineering, one is 
tempted to predict that we have reached a 
point in our history when the divisive forces 
are waning, and we are starting the long 
journey to an over-all, single basic engineer- 
ing degree, profession and ethic. Not that 
this means return to a single technique, as 
once engineering was in its early beginnings. 
Then it was simply military engineering or 
civil engineering and from this have come 
the major divisions in the field—Civil, Me- 
chanical, Electrical, Mining and Metallurgi- 
cal, and Chemical. Rather the consolida- 
tion will occur at some future time when 
the underlying principles of engineering 
are so well understood, and so common to 
all fields, that the present major divisions 
will be specialties studied in extra years of 
college for advanced degrees. That day, 
though, is far off and in the meantime unity 
in the gathers momentum 
through various agencies. 

One of these agencies, namely E.C.P.D., 
which stands for Engineers Council for Pro- 
fessional Development, had a meeting in 
Cincinnati during the last week of October, 
and all the Societies, A.LCh.E. included, 
reported on many 
amples of unification. Our recent constitu- 


profession 


encouraging 


tional changes have given us uniform 
membership grades with the Mechanical 
Engineers and the Electrical Engineers. The 
theme of the meeting was “A Community 
Project in Professional Development,” and 
in this issue Raphael Katzen tells of the part 
a local section of the A.L.Ch.E. played in 
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an important new means of helping all 
engineers to a better professional life. The 


accrediting of engineering colleges by 
E.C.P.D. is so well known that it is taken 
for granted, but in Cincinnati the Educa- 
tion Committce again, as every year, pre- 
sented its lists of approved curricula, It is 
a point of pride with us that accreditation 
was begun in 1922 by A.L.Ch.E. with chemi- 
cal engineering courses. Later, in 1932, the 
other societies, through E.C.P.D., began 
similar activities. 

This is not the only agency for coopera- 
tion, though, for E.].C., or Engineers’ Joint 
Council, is also an intersociety effort. Ex- 
amples of cooperation through this agency 
are numerous. The committees of the 
Engineering Manpower Commission which 
seck to impress on the Selective Service 
organization the need, functions, and use 
fulness of engineers have studied and re 
ported on the economic status of the engi- 
neers, the nation’s water policy, the Atomic 
Energy Act, and the effect of social security 
laws on engineers. Several important ex 
plorations are even now under way, one a 
cooperative congress in nuclear enginect 
ing. 

In guidance, student development, recog 
nition of the profession, yes, and even in 
ethics, uniform practices and codes are 
being slowly and tediously worked out. 
All such actions, though seemingly minor 
indications of a trend, are nevertheless im 
portant if only to help the profession 
habitually to think of cooperation in com- 
mon problems. Who knows where it will 
lead, or what giants of tradition, indiffer- 
ence, ignorance, and even law, will topple 


F.J.V.A, 


before it. 
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TURBO-MIXER 


TURBO-MIXER, division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


for help with 
minerals 
heneficiation and 
extractive metallurgy, 
see TURBO 


Minerals beneficiation and extractive metallurgy methods are 
not new here! Turbo recommendations are based on actual 
production experience with units in continuous operation for 
more than 20 years. 

Turbo specialists approach your individual needs from an 
engineering standpoint. Every factor bearing on maximum per- 
formance and minimum maintenance is tested extensively in 
our laboratory. 

From the very beginnings of modern extractive metallurgy, 
Turbo-Mixer has been able to supply help to research and 
production teams. 

Write for general bulletins and ideas in connection with: 
Conditioning, flotation, storage of high solids pulps, leaching, 
repulping, autoclaving. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. LaSalle St., Chicago 90, IMinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS + DEWATERERS 
TOWERS + TANKS + PRESSURE VESSELS 
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what management 
expects from a 
young 

chemical engineer 


Reported by W. R. Manning 


Project engineer. Carbide and Carbon Chemicals Co., 
Member, Professional Dovelopment Comm., A.1.Ch.E. 


* The panel consisted of the follow- 
ing seven representatives of man- 
agement from chemical compames 
located near Charleston: 


F. A. Otto, plant manager, 
Belle Works, Du Pont Co. 


W. Q. Smith, manager, technical 
section, Belle Works, Du Pont Co. 


C. H. Atwood, sup't, Institute plant, 
Carbide and Carbon Chemicals Co. 


Jy A. Mooney, manager, South 
Charleston plant, Westvaco Chlor- 
Alkali division, Food Machinery 
and Chemical Corp. 

J. Cresce, manager, Nitro plant, 

Monsanto Chemical Co. 

K. H. Rowland, general sup’t. South 
Charleston plant, Carbide and Car- 
bon Chemicals Co. 

W. S. Brackett, vice-president, 
Carbide and Carbon Chemicals Co. 
Moderator, S. W. Pickering, II, 
manager, general industrial relations 


department, Carbide and Carbon 
Chemicals Co. 
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Charleston Panel * 


The Professional Development Committee believes that 
meetings of this character aid in acquainting the young 
engineer with what is expected of him, and recommends 
to other sections of the Institute that they consider putting 
on meetings of this type. An attractive feature is that no 
out-of-town speakers are required. Judging from the ex- 
perience in Charleston, an enthusiastic audience is assured. 

—Editor 


Many young engineers, particularly those just out of college and in 
their first jobs, desire definite ideas of what management expects of 
them beyond the mechanics of doing the immediate task to which 
they are assigned. They fear they may miss opportunities to develop 
their capabilities and their personalities in directions which could 
result in their professional advancement to positions of more respon- 
sibility. In an effort to satisfy this desire, the Charleston, West Virginia 
Section, A.I.Ch.E., presented at one of its monthly meetings a panel 
discussion on the subject “What Management Expects of a Young 
Chemical Engineer.” The panel was made up of seven management 
representatives from several chemical companies having plants located 
near Charleston, with a moderator who is also a member of manage- 
ment. Each panel member was asked to prepare a short talk outlining 
his ideas, based on his own experience. These talks were fol- 
lowed by a question-and-answer session in which questions from 
the floor were answered by the panel. 
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Otto—A selling job by manage- 
ment and by new employees——Re- 
viewed the usual process by which a 
new engineer is hired. In general both 
management and the prospective em- 
ployee have selling jobs to do. Man- 
agement, if it likes the looks of the 
prospective employee, tries to convince 
him that the company is a good one 
for which to work, and the prospect has 
a good chance for a happy future with 
the company. The candidate in turn 
has the job of convincing management 
that he is a worthy prospect and that 
he should be given the opportunity to 
prove it. 

Noted that the period immediately 
after a new engineer comes to work 
is quite critical. It is important that 
the new employee get a good start, 
and this is a serious responsibility of 
management. Likewise, it is up to the 
new engineer to adjust himself rapidly 
to his new job and to life in the par- 
ticular community in which he lives. 
Management expects a man to show 
enthusiasm, a desire to learn, and an 
interest in his assignments and in his 
company. After the initial period of 
transition from college to a job, man- 
agement anticipates that a man will 
grow with his job. It is management's 
duty to maintain regular contact with 
a man—to see how he is progressing 
and to let him know how he is doing. 
To do this requires a minimum of one 
interview every six months between the 
man and his immediate supervisor or 
someone higher. Mentioned the import- 
ance of agreeable personality and adapt- 
ability to changing situations. 


After the prepared talks had been 
“i A 


,@q 

session was held, in which ques- 
tions from the floor were directed 
to the members of the panel. Sev- 
eral questions concerning salaries 
of engineers were asked, but in 
accordance with a previously ar- 
ranged plan, those asking such 
questions were referred to the 
recent A.I.Ch.E. questionnaire. 
Other questions, with the answers 
supplied by the members of the 
ponel, were as follows: 


Discussion 


Question; What sort of community activities 
would engineers be expected not to engage 


in? 


. Cresce: In general, management encourages 
most kinds of outside community activities, 
including politics, church work, and other 
related activities. 
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Smith — Technical competence and 
personal qualities The engineer has 
a selling job to do, not only in getting 
his first job, but in holding down jobs 
throughout his career. Management also 
looks for enthusiasm and energy, and 
an eagerness to take constructive criti- 
cism gracefully and gratefully and profit 
by it. Fundamentally the engineer has 
to develop himself, especially in tech- 
nical competence, but also in social 
facility and poise. 


Atwood —/ingineer—happy but never 
satisfied——The job an engineer faces 
in selling himself to management is no 
different from selling any other product. 
The product must be as good as or 
better than any other product available. 
An engineer can improve himself, both 
in technical competence and in personal 
qualities if he is really interested in 
doing so. An engineer should consider 
his job as a hobby; he should not have 
chosen engineering if he were inter- 
ested only in making money. An engi- 
neer must be happy, but must never be 
satisfied. He should have imagination 
and a good idea of what he hopes to 
accomplish, and should be able to cap- 
italize on whatever breaks he gets. 
Above all, he should keep his immediate 
supervisor informed and satisfied. 


Mooney — Covperativeness, enthusi- 
asm, loyalty——Perhaps technical profi- 
ciency is stressed too much by the 
engineer; he should pay more attention 
to exhibiting other qualities, such as 
enthusiasm, aggressiveness, curiosity, 
friendliness and cooperativeness, group 
loyalty, and company loyalty. Com- 


Question: What is management's position on 
planned programs for development of 
engineers? 


K. H. Rowland: in my opinion, the value of 
planned programs is questionable. !t is up to 
engincers to develop and to sell themselves 
as individuals. Management hopes that 
engineers are smart enough to grow in any 
kind of system. 

Question: Does management expect engineers 
to become members of technical organizations 
such as A.I.Ch.E.? 

“W. Q. Smith: Management expects an engineer 
to keep up with developments in his field; 
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munity activity is also important. The 
part a man’s wife should play in the 
company’s evaluation of him is an 
unsettled question which is being widely 
discussed at present. A good answer to 
this question should be developed. A 
knowledge of human relations is just as 
important to an engineer’s success as 
technical ability. 


Cresce—Mental flexibility——Be able 
to accept criticism and capitalize on it. 
Industry is constantly undergoing 
change, and for this reason mental 
flexibility is important. The engineer 
must show management that he is not 
only willing to adapt himself to chang- 
ing situations, but also capable of doing 
this. 


Rowland—Meeting a problem head- 
on The primary reason for the ex- 
istence of industry is to make profits. 
Therefore, a really successful engineer 
in industry is one who can meet a prob- 
lem head-on and come up with a quick 
solution which is practical, economical, 
and salable. This requires energy. It 
sometimes means doing the “impos- 
sible.” And it sometimes means run- 
ning counter to another's wishes and 
desires. This latter must not happen 
too often, however, because management 
cannot afford to spend its time smooth- 
ing over difficulties created by proposals 
from engineers. 


Bracket?—What it takes——Without 
the homely virtues no engineer can hope 
to have a successful and satisfying life. 
Mr. Brackett’s remarks are reproduced 
on the opposite page. 


and management has a duty to encourage an 
organization such as A.I.Ch.E., which is 


publishing technical information. 


C. H. Atwood: Management should not require 
that an engineer or anyone else belong to any 
organization to which he does not choose 
to belong. 


Question: What about people who are not 
executive people? 


4. Cresce: In modern industry there is room for 
every type of person. Nonexecutives should 
receive the same compensation and recogni- 
tion as those in executive positions. 
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Mr. Brackett’s remarks covered the general subject so 
broadly, that he was asked to prepare a condensation 
which is presented below.—Ed. 


brackett 


yal 


William S. Brackett 


Carbide and Carbon Chemicals Company 
South Charleston, West Virginia 
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on ‘‘what it takes’’ 


nder our American economic system 
U all industry is forced by competition 
to operate as efficiently as possible 
Efficient operation depends on the proper 
utilization of men, material, and capital, 
none of which can be accomplished with- 
out having the right people on the right 
job at the right time. Thus, selection 
of people (employees), by people (man- 
agement), for people (owners or stock- 
holders), is a primary concern of man- 
agement Though this is generally true 
in all businesses, it is particularly true 
in the chemical industry. The chemical 
industry is young, and is growing at a 
rapid rate. In order to keep pace, man- 
agement must utilize technical personne! 
to the best advantage. 

Today technical work—research, op- 
erations, engineering, sales—is done by 
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teams, and management recognizes that 
it takes men with varying technical 
competence, and with different personal 
characteristics to make up the teams. 
Young engineers customarily start in 
technical jobs associated with their edu- 
cational background. As time goes by, 
management evaluates not only the tech- 
nical competence, but also ‘the person- 
ality of young engineers, and moves them 
around in order to use those character- 
istics to their, and the company’s, best 
interest. Ultimately, the engineer (who 
may no longer be young) finds himself 
in his proper niche, which may be a 
technical or a nontechnical job—having 
to do directly with engineering or not— 
depending pretty much on what sort of a 
person he is. He will have demonstrated 
the extent of his ability to handle the 
technical aspects of the work. He will 
also have shown that extra something 
which gives his bosses confidence that he 
will handle successfully his responsi- 
bilities—that he can be counted on to 
do the right thing ; on a technical job, to 
come up with the right answers; on an 
executive job, to get the right response 
from his subordinates and to judge the 
quality of their work—in either case, to 
maintain correct relationships with 
whomever he may come in contact. 

President William Howard Taft in 
1912 in a speech to Vermonters in 
Vermont quoted his father as saying, 
“The Vermonter was a safe man, upon 
whom you could count for the things he 
ought to do, and he never failed.” I 
think that applies equally well to being 
a engineer, or a salesman, or a pro- 
duction man, or a researcher, or an 
industrial relations man. Many, many 
times in discussing the choice of men 
for responsible jobs, one hears the ex- 
pression “So-and-so can do it. He is 
solid as a rock, You can count on him.” 
Or, “I'm never quite sure how so-and-so 
will react.” There is never any question 
on the choice made. 

Certainly in an industry as complex 
as the chemical industry, it is reasonable 
to expect technical competence from 
technical men working on technical jobs. 
That seems to be axiomatic. Technical 
competence is controllable within limits 
by every individual. It is the super- 
imposition on a man’s own intellectual 
capacity of the quantity and quality of 
the knowledge he acquires by study and 
experience. It seems equally self-evident 
that the extent of the need of technical 
competence must vary from job to job 
and from depa: tment to department, aad 
that, since the degree and scope vary 
with the job, you can’t have too much 
but you can have too little. 

Much has been written and much has 
been said about what modern manage- 
ment looks for in placing technical per- 
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sonnel. Aside from the necessary scien- 
tific and engineering “know-how” that 
has been introduced by the complexity 
of modern industry, management today 
is looking for exactly the same qualities 
that people on responsible jobs have 
looked for in their associates since time 
began—what our forefathers called the 
“homely virtues”—what, in modern 
parlance, is known as “what it takes.” 
These qualities are: honesty, loyalty, 
industry, capability, judgment,  self- 
reliance, self-respect, poise, and person- 
ality. It would be difficult to find any 
two people who would assign the same 
relative importance to these qualities, 
with the single exception of honesty. 


Honesty 


Every thinking person would rate 
honesty above the others—honesty, not 
solely in the ethical sense, but also in 
the sense of doing a full day’s work; of 
making a real effort to solve a problem; 
of digging out the basic information and, 
from it, working through a careful 
analysis to a logical conclusion. Honesty 
includes admitting a mistake—saying, 
“I don’t know, but I'll find out”—and 
then finding out. Honesty means giving 
the other fellow credit where it is due— 
not stealing his ideas and foisting them 
off as one’s own. Management takes a 
dim view of idea-pirating not only 
because of the ethics involved, but also 
because it makes for poor teamwork. 


loyalty 

Loyalty—to yourself, your family, 
your department, your company—is a 
must. You certainly cannot expect your 
associates to cooperate with you if they 
can’t count on you to stand up for them. 
How can management be expected to 
pick an employee for a better job, if it 
does not believe he will stay with it? 


Industry 

Industry means more than doing a 
day’s work in a day’s time. It means 
doing more than exactly what the boss 
asked for. It includes alertness and 
curiosity—to the extent of not only 
doing one’s own job but also finding 
out what else goes on around one. It 
includes ambition: not merely the desire 
for success, but the willingness to work 
tor 


Capability 

Capability means the ability to get 
results. Management wants men who 
get things done. But that in itself is not 
enough, Results sometimes do not speak 
for themselves. It is necessary to include 
articulateness with capability—the abil- 
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ity to communicate ideas to others effect- 
ively and economically of words. 


Judgment 
It is hard to improve on the dictionary 
definition of judgment : 


The power of arriving at a wise decision or 
conclusion on the basis of indications and prob- 
abilities, when the facts are not clearly ascer- 
tained. 


All too frequently in the chemical busi- 
ness the “facts are not clearly ascer- 
tained,” and it is necessary to rely on 
judgment. Stemming from knowledge, 
experience, discretion, and discernment, 
judgment can be cultivated and, in fact, 
must be cultivated if one is to progress. 


Self-Reliance 


Self-reliance does not mean relying on 
oneself to the exclusion of working with 
and cooperating with others. As men- 
tioned before, technical work is accomp- 
lished mostly by teams. There is little 
room for solo performances. Self- 
reliance includes self-confidence, the 
willingness to accept responsibility, to 
admit mistakes, the willingness to go 
ahead without too frequent consultation 
with the boss— but, at the same time, 
recognizing that he must be kept gener- 
ally informed. 


Self-Respect 

Self-respect is precisely what the 
words say—respect of one’s self as a 
person. It shows itself in how one stands, 
looks, talks, acts, dresses. It is never 
evinced by arrogance or a _ me-first, 
know-it-all attitude. It breeds tolerance 
and respect for the other fellow. 


Poise 


Poise means balance. It does not 
mean apathy or supineness. And it does 
not preclude enthusiasm. It means 
emotional stability. It means the ability 
to argue without loss of temper, to win 
without gloating. It means, above ail, 
composure in the face of provocation. 


Personality 

Personality is an all-inclusive term, 
covering the “virtues” touched on above, 
as well as agreeableness, courtesy; dig- 
nity, personableness, a sense of humor. 
Personality is a characteristic that is an 
asset on every job, in the home, and in 
the community. Management recognizes 
that a satisfying life away from the job 
is a strong asset on the job, that the one 
seldom occurs without the other. 


Excerpta from a talk at an A.I.Ch.B. Charles- 
ton, West Virginia, Section, 
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* Consulting Engineer, Member, Professional 
Development Committee—A.1.Ch.E. 
** Head, Department of Civil Engineering, 


University of Cincinnati, Choirman, Professional 
Training Committee, E.C.P.D. 
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activities in 


the industrial heartland 
of the United States—is the scene 
of a professional development program 
of importance to engineers throughout 
the country. As a community with 
widely diversified industrial operations, 
and a long history of cooperation be 
tween industrial, educational, and engi- 
Cincinnati was 
Council for 


neering organizations, 
selected by the Engineers’ 
Professional Development as the scene 
of a pilot study of its six-point pro 
gram for the development of young 
graduate engineers, 

Such a “community project” is in 
tended primarily to determine effective 
means by which industry and the pro 
fession may provide a favorable climate 
for professional growth of the young 
man, and second, to determine how 
the young engineer may be made to 
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professional development 


cincinnati 


The Professional Development Committee of the 
' ds study of the following re- 
port by the locol section, os @ source of ideos 
useful in planning similar activities.—Editor. 


a pilot study 


Raphael Katzen * 
and Cornelius Wandmacher ** 


realize that the final responsibility for 
professional advancement rests with 
him, the individual. 

The basic foundation of this program 
lies in tripartite cooperation between 
the community's educational institutions, 
industries, and engineering societies. 
Actual organization promotion of 
the new program are carried out by the 
Professional Training Committee of the 
E.C.P.D.—a_ conference of A.I.Ch.E., 
A.S.C.E., A.I.M.E., A.S.M.E., A.LE.E., 
the Engineering Institute of Canada, 
the American Society for Engineering 
Education, and the National Council of 
State Boards of Engineering Exam- 
iners. A review of earlier development 
of professional activities in Cincinnati 
will facilitate comprehension of the co- 
operative nature of the program being 
developed. 


and 
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Background of Local Engineering 
Activities 

Nearly fifty years ago, Dean Herman 
Schneider of the College of Engineering 
of the University of Cincinnati, initi- 
ated the first cooperative program for 
education of engineering students. This 
acquainted local industry with the prob- 
lems of engineering education, and de- 
veloped an understanding of professional 
problems which has benefited local engi- 
neers immeasurably since that time. 
Perhaps the most concrete example of 
the enlightened industrial approach was 
the establishment in 1945 of the Her- 
man Schneider Foundation by local 
industry (over 90 corporations partici- 
pating ) which financed and made avail- 
able to local engineering societies a 
fine headquarters and meeting place, 
including library and dining facilities. 

Actual administration of the head- 
quarters is carried out by the Engineer- 
ing Society of Cincinnati, a professional- 
social organization with some 1700 
members, ESC also shares these facili- 
ties with over 5000 members of the local 
sections of 25 national engineering and 
scientific societies under a joint mem- 
bership plan. Before one of these local 
sections may use the facilities of the 
headquarters building, 15% of its mem 
bers must belong to the ESC, The Ohio 
Valley Section of the A.L.Ch.E. tops the 
joint membership list, with more than 
50% of the section members belonging 
to the ESC, 

Professional Development activities 
have been promoted in this community 
for many years by the ESC through its 
Professional Development Committees. 
Last year 133 members of its seven sub- 
committees participated in the following 
programs: Education, Professional 
Activities, Library, Vocational Guid- 
ance, Science Awards, Legislation and 
Historical. This is a very broad-gauge 
program, ranging in interests from 
those of high-school juniors to those of 
the mature, experienced engineer. As 
an adjunct to this program, the ESC 
sponsors an annual “Newcomers Night,” 
usually in November, to acquaint all 
engineers who are newly arrived in the 
community, including the young grad- 
uates, with local activities. 

Although the work described above is 
carried out by members of ESC, and as 
noted, not all members of local sections 
of national societies are members of 
ESC, cooperation and coordination of 
activities are provided by the Technical 
and Scientific Societies Council, which 
consists of two representatives from 
each professional society and the ESC. 
The Council not only organizes the use 
of the headquarters facilities, but also 
sponsors a Joint Annual Meeting, and 
an “Engineer of the Year” award. Forty 
issues of a weekly news bulletin, giving 
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programs and activities of the various 
organizations, as well as articles of gen- 
eral interest to the engineers of the area, 
are mailed to all members of Council 
societies. 


A Joint Meeting for Professional 
Development 


This year, in order to further the 
effort to acquaint engineers with profes- 
sional development activities, the four 
local sections of the national profes- 
sional societies—AIChE, ASME, AIEE, 
and ASCE—and ESC held on February 
4 a joint meeting, sponsored by ‘the 
Ohio Valley section of AIChE. This 
included a panel discussion of the pro- 
gram for young graduate engineers be- 
ing sponsored by ECPD. It is hoped and 
anticipated that such a joint meeting will 
become an annual affair—sponsored in 
rotation by the participating societies. 

A description of the organization of 
the meeting may be helpful to other 
local sections of the Institute interested 
in promoting activities of this type, 
which have the hearty endorsement of 
the Professional Development Commit- 
tee of the Institute. 

First of all, liberal use was made of 
the large fund of information available 
through ECPD. Prior to the meeting a 
series of six articles was published 
weekly in the local Council publication 
—The Engineer and Scientist. These 
served to describe in some detail the 
philosophy behind the major points in 
a professional development program. 

Next, all of the societies participating 
in the joint meeting publicized the activ- 
ity in their prior meetings, and in an- 
nouncements in The Engineer and 
Scientist. 

A preliminary draft of the keynote 
speech was distributed to the eight dis- 
cussion group leaders prior to the meet- 
ing to insure correlation of their discus- 
sions with the keynote address. 

Several weeks prior to the meeting, 
these eight discussion groups were set 
up with five members each—one from 
each of the participating societies. 
Members of these groups prepared 
themselves for the organized discussions 
by reviewing ECPD literature, by pre 
liminary meetings and phone calls. 

At the February 4 meeting, at- 
tended by close to 200 engineers, the 
program was organized so that after the 
keynote address, those attending were 
split up te join the eight discussion 
groups, each in a separate room or area. 
As an example: in one such group dis- 
cussion, each of the previously appointed 
group members gave a five-minute ré- 
sumé of one of the main points of the 
ECPD program. Then the session was 
thrown open for general discussion. This 
discussion was extremely productive of 


Chemical Engineering Progress 


suggestions and recommendations for 
further action to foster Professional 
Development. 

After the group discussions, the gen- 
eral meeting was reconvened for a brief 
summary by several discussion group 
leaders of the recommendations made 
in their meetings. It was the consensus 
that the meeting had been very success- 
ful in presenting the objectives of a 
professional development program, and 
in obtaining recommendations for meth- 
ods of implementing such a program in 
our area. It was also felt that we had 
not done too well attendancewise—par- 
ticularly in getting out the younger engi- 
neers. Next time we will concentrate 
on that aspect—and it is encouraging 
that so many attending referred to the 
next time. 


Results to Date 


The current ECPD program stresses 
professional development during the first 
five years of the graduate engineers’ 
career—the critical and formative per- 
iod during which the individual’s prog- 
ress had usually been slow. Steps al- 
ready taken in Cincinnati have shown 
that the latent possibilities can be de- 
veloped quickly if there is a concerted 
effort. A list of the six basic points 
of the ECPD program, and a summary 
of what has been done to implement 
them follow. 


1. ORIENTATION AND TRAINING 
IN INDUSTRY 


Many large industrial organizations 
have, of course, been carrying on train- 
ing programs of their own. The present 
endeavor is to encourage more medium- 
sized and small industries to consider 
specific orientation and training pro- 
cedures. A survey of some sixty com- 
panies in the area is now underway with 
the assistance of the Cincinnati Indus- 
trial Institute. This will provide a sum- 
mary and exchange of basic information 
about such plans. 

A local committee comprising repre- 
sentatives of nine major companies 
which were selected as a nucleus has 
been cooperating with the ECPD com- 
mittee. 

An important point noted in the or- 
ganization of such an industry commit- 
tee is that much important assistance 
will come from top management, per- 
sonnel, and industrial relations people 
who are not necessarily engineers but 
who do have an appreciation of the great 
value of engineering talent in their 
businesses. Industry is cooperating also 
in a census of engineering and scientific 
personnel in the area. 
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2. CONTINUED EDUCATION 


Accredited engineering courses are 
offered by only one educational institu- 
tion in this city, the University of Cin- 
cinnati. Through the stimulus of the 
ECPD—Local Committee activity, it has 
been possible for the University to offer 
a much-enlarged program of graduate 
courses with credit toward advanced de- 
grees. These are being made available 
through the evening college so that they 
may be of service to practicing engi- 
neers seeking such educational oppor- 
tunities. A part-time associated teach- 
ing staff from industry is also being 
developed to supplement the full-time 
staff on the campus. In the first year 
of this program, most courses offered 
were oversubscribed so that multiple 
sections had to be set up. Even so, some 
applicants had to be turned away. A 
total of 285 men were enrolled. 


3. INTEGRATION INTO THE COMMUNITY 

The long standing work of ESC sup- 
plies an excellent base for this program. 
Two activities in particular apply to 
this point. 

The Public Affairs Committee is 
charged with the responsibility of keep- 
ing the membership informed en civic 
matters. Although this committee does 
not represent the Society officially in 
controversial community affairs, it dces 


strive to keep the engineers abreast of 
current problems and thus better prepare 
them to participate in civic affairs. 

The Sunday Afternoon Family pro- 
grams of ESC which help the member- 
ship become acquainted on a broad per- 
sonal basis have inestimable value for 
integrating young engineers into the 
community. 


4, PROFESSIONAL REGISTRATION 


This phase is already well advanced 
through local industry's interest in hav- 
ing engineers meet all legal requirements 
affecting their work. Over 80 per cent 
of the young engineering graduates of 
the community are annually taking the 
engineer-in-training examinations and 
are preparing for full professional reg- 
istration. Review courses are given reg- 
ularly by several departments of the 
University. The high standards of li- 
censing in Ohio and the excellent 
chances for licensing in other states by 
reciprocity have been of great assistance 
in encouraging the young engineer to 
apply before graduation. 


5. SELF-APPRAISAL 

The February meeting of the ECPD 
local sections and ESC included a re- 
view of the most desirable personal 
characteristics necessary for success in 
engineering, as stated in a report of the 


same title published by ECPD. Use of a 
recommended personal appraisal form 
was also discussed. 


6. SELECTED READING 


Recommended lists of books in both 
technical and nontechnical fields are is- 
sued by ECPD. These are in the form 
of the Reading List for Junior Engi- 
neers which deals with books of the 
humanistic-social fields, and also the 
Selected Bibliographies of Engineering 
Subjects. The ESC Library and the 
Cincinnati Public Library cooperate to 
make available and to foster use of the 
recommended references. 


Summary 


The newly developing program of the Pro- 
fessional Development Committee of A.1.Ch.E. 
will best be promoted through the local sections. 
The committee, however, will serve to recom: 
mend and coordinate activities of the sections. 
Study of the Cincinnati program is recommended 
as an indication of what can be accomplished by 
@ concerted local effort and by taking odvan- 
tage of existing material. 
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ABSTRACTS 


Conclusion of the abstracts of papers in “Collected Research Papers for 
Spring, 1954,” Chemical Engineering Progress Symposium Series No. 10, 
Vol. 50 (1954). Nine papers were abstracted in the September issue, page 480. 


Evaporation of Solids into Laminer Air 
Streams 


R. M. Butler and A. C. Plewes 
Queen's University 


A theoretical relation has been derived 
for the rate of evaporation of a solid ma 
terial which forms the base of a flat duct 
through which air is moving in streamline 
flow. The equations for the diffusion of 
matter through dilute fluid streams may be 
written in a form identical with that of 
the equations for the conduction of heat 
within similar streams. As a result many 
of the equations derived for forced convec- 
tion in streamline flow are also applicable 
to the corresponding cases of mass transfer. 


Chemical Engineering Progress Symposium Series, 
50, No. 10, 121 (1954). 
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Vapor-liquid Phase Equilibria: Hydrogen 
Chloride—Ethane 


Jay H. Ashley and George M. Brown 
Northwestern Technological Institute 


Experimental phase-equilibria measure- 
ments were made on the system hydrogen 
chloride-ethane in the temperature range 
of —60° to —30° C. with recirculation-type 
equipment designed for high pressure. This 
system possesses low-boiling (maximum 
pressure) azeotropes with compositions of 
about 509% ethaiw. Activity coefficients over 
the entire composition at these temperatures 
were obtained from the experimental data, 
and heats of mixing were calculated from 
the activity coefficients. 


Chemical Engineering Progress Symposium Series, 
50, No. 10, 129 (1954). 
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Integral isobaric Heat of Vaporization of 
Meth 1-8 Mixtures 
J. A. Talimadge, D. W. Schroeder, 

W. C. Edmister, and L. N. Canjar 


An apparatus operated at atmospheric 
pressure and at temperatures from 55° to 
80° C. is described for the simultaneous 
measurement of the integral isobaric heat 
of vaporization, vapor-liquid equilibrium, 
and dew-point temperature. Experimental 
calculations of this heat of vaporization re- 
quire approximate specific heats for sensi- 
ble-heat correction. The absolute accuracy 
of the heats of vaporization is estimated as 
0.3%, and the shape of the curve is believed 
good to 0.1%. The dew-point temperatures 
have a precision of 0.1° C. The vapor com- 
positions of the vapor-liquid equilibrium 
have a precision of 0.1%, but the pre- 
cision of the liquid compositions is lower. 


Chemical Engineering Progress Symposium Series, 
50, No. 10, 137 (1954). 
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based on talk given before 
Instrument Society of America 
September 15, 1954 


[' may be surprising that after Con- 
gress had passed the first constructive 
tax legislation in seventy-five years, I 
would select such a title as “Limitations 
of Our Tax Structure on Prosperity.” 
Frankly, I will admit freely that the tax 
law as recently passed by Congress is 
one of the most constructive pieces of 
legislation of our time. President Eisen- 
hower and the 83rd Congress deserve 
much credit for the courage and intelli- 
gence they have displayed in this con- 
structive legislation. 

Even so, it is only a step in the right 
direction, There are many more steps 
to be taken before we have a tax law 
that does not discourage individual priv- 
ate enterprise. All that can be said for 
the new tax law in this regard is that 
it is less discouraging to individual 
private enterprise than the previous law 
was, but it still has some serious barriers 
that will prevent us from attaining the 
degree of prosperity that is possible. 

The new tax law still has the feature 
of progressive rate of taxation of per- 
sonal incomes which makes it virtually 
impossible for a poor man to gain any 
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prosperity 


G. Kirkbride 
President, A.1.Ch.E. 


President, Houdry Process Corp. 
Philadelphia, Po. 


C. 


appreciable wealth. 1 am disregarding 
here, of course, unfair, unethical, and 
dishonest methods of gaining wealth. 
It is impossible today for a person to 
attain wealth except through capital 
gains. One must first have wealth to 
gain any appreciable wealth. Conse- 
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quently, the feature of progressive rate 
of taxation of personal incomes which 
remains in the new law discriminates 
against those who were born poor. 

The new law also still has a high 


corporate tax rate. I do not know how 
long Congress can delude the American 
people into believing that corporations 
can be taxed. George Koether, auto- 
motive editor of Look Magazine, showed 
very clearly in the issue of March 24, 
1953 that corporations cannot be taxed. 
He explained in grammar school lang- 
uage that corporations are nothing but 
pieces of paper and must of necessity 
hide their taxes in the prices of their 
products; therefore, the corporate tax 
ends up as nothing more than a hidden 
sales tax which the consumer must pay. 
I am opposed to the corporate tax. As 
a consumer, I much prefer a sales tax 
because then I know how much tax I 
am paying. I do not believe that Mr. and 
Mrs. America realize that over thirty 
per cent of the money they spend on 
commodities goes to pay the corporate 
tax which is hidden in the price of the 
commodities. 
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There are several silly and even stupid 
features of the new tax law, but | shall 
discuss only one of them, namely— 
that feature of our tax law which limits 
the rate at which a tool of production 
can be amortized. In this paper I am 
using the term tool of production in its 
broadest sense to include buildings, 
prime movers, mechanical tools of all 
types, electrical tools of all types, boilers, 
furnaces, process equipment such as dis- 
tillation columns, absorbers — anything 
that is used to produce consumer goods 
but which does not become a part of the 
consumer goods. Tools of production, 
therefore, are capital goods. 

Before I take up this subject, how- 
ever, I want to discuss just a few of 
the classical achievements of our Amer 
ican Way of Life. My purpose in doing 
this is to show you that investment in 
new tools ‘of production, and not legis- 
lation, nor the cries of social uplifters, 
is the primary cause of our high stan- 
dard of living. Demagogues have tried 
and are still trying to make you and me 
believe that most of the advances we 
have made in our standard of living 
are a result of legislation and the efforts 
of do-gooders and social uplifters. No- 
thing could be further from the truth. 
After I discuss some of the classical 
achievements* of the American Way of 
Life, I am sure that you will agree that 
our high standard of living is a result 
of heavy investment in tools of produc- 
tion. Then I hope that you will see 
why it is so important that nothing be 
permitted to discourage investment in 
new and better tools of production. 


Accomplishments of the American 
Way of Life 


The American people enjoy the high- 
est standard of living the world has 
ever known. Yes, the average American 
is able to purchase far more consumer 
goods and useful services than the 
average citizen of any other country in 
the world. The reason for this is chat 
the average worker in the United States 
is provided with topls of production 
which enable him to produce more con- 
sumer goods and useful services than 
the average worker of any other nation 
in history. As an example, in the petrol- 
eum and chemical industries of the 
U.S.A. each employee on the average is 
provided with tools of production valued 
at almost forty thousand dollars. Fur- 
thermore, each worker in the U.S.A. 
has at his command an average of about 
eight horsepower of mechanical energy 
to aid him in doing his work. 

I should like to emphasize at this 
point that the American standard of liv- 
ing is not measured solely in terms of 
material things such as clothing, houses, 
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vacuum cleaners, and automobiles, how- 
ever, the United States is the only nation 


*In the discussion of accomplishments of 
the Americon Way of Life | hove drown freely 
from the paper “Formula for Reform” by 
Harold Brayman, director, Public Relations 
Department, E. |. duPont de Nemours & Co. 


in the world where the standard of liv- 
ing is so high that the consumer price 
index includes such items as television 
sets, group hospitalization contracts, and 
beauty-parlor services. We also lead the 
world in more leisure, better health, 
more schools, more parks and play- 
grounds, more libraries, more art mu 
seums, more theatres, and more sym 
phony orchestras. We lead the world 
in contributions to welfare institutions 
as well as in foreign aid. We top the 
world in college attendance and book 
publication. 

We have been able to make all these 
cultural and social because we 
have developed the capacity to pay for 
them. We sometimes have been criti 
cized for being too materiaiistic but the 
critics are often illiterates. 
They cannot seem to understand the 
simple fact that social and cultural gains 
must be paid for in some way. We 
Americans have chosen to pay for them 
ourselves. We have developed as a 
nation in such a way as to afford many 
cultural and social advantages as well 
as material gains. 

The great social 
made would not have been possible un 
less our dynamic economy had had the 
ability to pay for them. Take, for ex- 
ample, the reduction in working hours 
per day and per week in industry. At 
the time of the First World War, and 
even until the early twenties, it was 
common for the industrial employee to 
work at least twelve hours a day, seven 
days a week. 

Today he works eight hours a day 
and five days a week. The eight-hour 
day became standard not because of 
legislation and not because of any de 
mands by labor unions. As a matter of 
fact, the steel industry had long before 
urged its employees to accept the eight- 
hour day, but this was rejected by the 
employees because it would have re 
sulted in sharing the work. The em- 
ployees knew that it would have lowered 
the income of each employee. 

Adoption of the eight-hour day was 
brought about only when the worker 
could equal or exceed in eight hours 
his previous production in a_ longer 
working period. This was made pos- 
sible only by providing the worker with 
new and better tools of production. Had 
the eight-hour day been adopted with 
out the improved tools of production 
the worker would have produced pro- 


gains 


economic 


advances we have 
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portionately less and his income would 
have been reduced correspondingly. 

It is fortunate, indeed, that we did not 
try to reduce the work week by legisla- 
tion as the social uplifters and do-good- 
ers were trying to do. Instead we chose 
to do it by providing the workers with 
new and better tools of production. This 
necessitated a huge increase in invest- 
ment cost for capital goods, Progress 
was made in this way, whereas a loss 
in living standard would have been ex 
perienced if we had tried the legislative 
route, 

Another classic example of techno* 
logical progress is found in the field of 
farming. Before the nineteenth century 
there had been no significant change in 
the farming. In 1800 it 
required nine people on a farm to feed 
themselves, plus one other person, To 
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day one person on a farm feeds himself 
plus fourteen other people. This as 
tounding progress also was made as a 
result of new and better tools of pro- 
duction being provided the worker, It 
was not achieved as a result of legisla- 
tion or government subsidy. The social 
do-gooders and political demogogues 
have exerted every effort to make people 
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believe that they were responsible for 
this agrarian progress. I am sure it will 
not take you long to see where the credit 
properly belongs. 

Technological developments such as 
the plow, the reaper, the binder, the 
tractor, the thrasher, and the combine— 
yes, technological developments such as 
these—are responsible for the progress 
made on the farm in the last one and 
one-half centuries. The farmer of today 
does not have “hay seeds sticking out of 
his ears.” He is a business man that 
looks and lives like any other business 
man. Technological developments made 
this possible. 

Still another classic example of in- 
creasing our living standard by tech- 
nological the field of 
transportation. The development of the 
automobile, high-quality motor fuels and 
lubricants, and hard-surface roads have 
revolutionized the life of the average 
American, At the beginning of this 
century it was common for people to 
live their entire lifetime within a single 
county. 

I can recall very distinctly that in my 


progress is 
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boyhood in Oklahoma it was a rarity 
for a tourist to pass through that state. 
There were no hard-surface roads in 
Oklahoma then. I recall how impressed 
I was during the early twenties to learn 
that the parents of a friend of mine 
drove from Chicago to New York City 
without getting off hard-surface roads. 
The situation today, however, is much 
different. Tourists vacation in any part 
of the United States they desire. They 
drive their automobiles on the finest 
hard-surface roads from Maine to Cali- 
fornia and from Mexico to Alaska. 

Workers formerly had to live within 
walking distance of the factories in 
which they worked. Such industrial 
areas are not pretty and certainly do not 
make attractive residential areas. But 
today the average worker, because of 
the automobile and hard-surface roads, 
can live miles from his work in beauti- 
ful residential areas. 

Before | leave this subject, | want to 
cite another classic example of how our 
living standard has been increased. 
Were it not for technological develop- 
ment, women would have to stay 
home to take care of the spinning, 
weaving, and dyeing so that they 
and the other members of _ their 
families would have clothes to wear 
next year, The inventions of the 
spinning frame and the loom represent 
the beginning of the textile industry, 
which relieved women of the drudgery 
of making cloth for their families. No 
doubt, too, with automatic dishwashers, 
automatic clothes washers, automatic 
clothes dryers, automatic ironers, 
vacuum cleaners, electric mixers, auto- 
matic electric stoves, and the like, 
women must have much more leisure 
time than women did fifty years ago. I 
am sure that if you give this a little 
thought you will agree that this greater 
leisure is not a result of legislation but, 
instead, is a result of technological de- 
velopment. 

The miraculous rise in the American 
standard of living was accomplished 
under a type of capitalism which I call 


the incentive system. It is based on in- 
dividual freedom with rewards to the 
individual commensurate with his con- 
tribution. Competition is the life blood 
of this system. Under the incentive 
system technological development has 
flourished, nevertheless the industrial 
growth that provided our present high 
standard of living would never have 
taken place had it not been for the fact 
that people were willing to save and 
risk their savings on investments in 
new tools of production. Risk capital is 
a prerequisite to technological develop- 
ment. Furthermore, there must be an 
incentive to risk one’s savings in a haz- 
ardous enterprise. There must be a 
reward for success which justifies the 
risk. Now, if we are to raise our stand 
ard of living to an even higher level, 
we must create and provide our workers 
with even better tools of production. Is 
this possible? And if so, how should 
we proceed ? 


General Program for Greater Prosperity 


Applied research and deevlopment 
have played a major role in creating new 
tools of production. In particular, the 
creation by research and development 
of entirely new industries has provided 
such a demand for labor that laborsav- 
ing devices could be adopted in prac- 
tically all industries without causing 
unemployment. This is a dynamic 
economy when new enterprises, new 
industries, or expansions in existing in- 
dustries are being brought about so that 
more and more labor is required. 

Furthermore, the possibilities are un- 
limited for research and development 
to increase our living standard beyond 
anything imaginable today. As an ex- 
ample of what can be done, the Du Pont 
Company has stated that 60% of its 
sales in 1950 came from products that 
were unknown or in the research stage 
in 1930. It is expected that in 1974 
its sales will come from products of 
which 60% are unknown or in the re- 
search stage today. 
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Nevertheless, research and develop- 
ment without the necessary risk capital 
will not get the desired end result. It 
requires risk capital to provide the new 
and improved tools of production that 
are created by research and develop- 
ment. Furthermore, there must be 
sufficient incentive to persuade people to 
risk their savings on investments in 
these new tools of production. 

There have been several periods in 
the history of western civilization when 
inventive ingenuity flourished but new 
tools of production were not created for 
the worker. Such periods of inventive 
ingenuity extend back at least seven 
hundred years prior to the Industrial 
Revolution in England. For example, 
the period of perhaps the greatest in- 
ventor of all time, Leonardo da Vinci, 
was one of outstanding inventions. Ac- 
cording to Mumford, to catalog Leon- 
ardo’s inventions and discoveries is al- 
most to outline the structure of modern 
technology. Even the heliocopter and 
parachute were invented by Leonardo 
in the fifteenth century. Yes, Leonardo 
probably made more fundamental inven- 
tions than all other inventors combined. 
He was in fact a far greater engineer 
than he was a painter. > 

Why then was that period not one of 
rapid technological development? His- 
torians have stated that the reason was 
that the people of that time would not 
surrender to the machine. Such a state- 
ment reflects a complete lack of under- 
standing of why we have had rapid 
technological development. The fact is 
that we have individual freedom, which 
was unheard of in the time of Leonardo. 
Technological development began with 
the Industrial Revolution in Great 
Britain at the time of Watt, the inven- 
tor of the steam engine, and of Boulton, 
the business man. The industrial revolu- 
tion in Britain would never have taken 
place had not someone like Boulton 
been willing to risk his savings in new 
and untried tools of production. At that 
time in the history of Great Britain 
there was a real incentive for Boulton 
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to risk his savings in technological de- 
velopment. There were no tax laws at 
that time that would rob him of his 
reward if he were successful. 

People risk their savings in a new 
tool of production because they expect 
it to be used to produce consumer goods 
or useful services at a sufficiently high 
rate and over a long enough period of 
time to pay for itself. Thus, invest- 
ment in new tools of production involves 
risk, because plans do not always de- 
velop as anticipated. A _ progressive 
economy necessitates the risk of trying 
new tools of production. Furthermore, 
the more progressive the economy, the 
greater the risk involved in a given 
investment in a new tool of production 
because the greater the chances will be 
that a better tool of production will be 
created at an early date which will make 
the existing tool of production obsolete. 
The living standard in such an economy 
will be pushed rapidly to higher and 
higher levels provided the necessary 
risk capital and the necessary incentives 
exist. 

In a dynamic economy such as ours, 
people will save and invest their savings 
in new tools of production if the poten- 
tial reward is great enough to justify 
the risk. It is of extreme importance, 
therefore, that an atmosphere be main- 
tained that in no way discourages peo- 
ple from risking their savings in new 
tools of production. The very life of 
vur economy depends upon technological 
development coupled with the necessary 
risk capital and the proper incentives 
to invest this risk capital in new meth- 
ods. Competition is the life blood of 
this economy. 

I am convinced that we can have 
prosperity that far exceeds anything we 
have ever experienced. It is within our 
grasp. Only stupidity and greediness 
on our part can prevent us from attain 
ing this goal. At this point, therefore, | 
want to discuss those features of our 
tax structure which discourage the 
creation of and the investment in new 
tools of production. 


Our Tax Structure 


In an address I made at Atlantic City 
in 1951, I stated that “the limitation of 
depreciation or amortization rates im 
posed by the Department of Internal 
Revenue is one of the most destructive 
of the adverse features of our tax 
structure.” I am happy that the new 
tax law recognizes this, even though 
Congress saw fit only to mitigate the 
barriers to prosperity. The new Law 
indicates that the 83rd Congress is the 
first one in our history to be able to grasp 
the sharp difference between the pur- 
poses of depreciation and amortization. 

The limitations on amortization rates 
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as established by the new tax law are 
less severe than previously. The new 
law permits about two thirds of the cost 
of a new tool of production to be 
charged off the books in one half the 
estimated life of the tool. In this regard, 
the new law probably would not be too 
great a burden for a well-financed busi 
ness. It would not tend to discourage 
unduly the installation of new tools of 
production by such well-financed firms. 
However, many an industrial giant to 
day started on little more than a shoe 
string. New industries can be born 
again with very little capital. Poorly 
financed firms suffer real hardship if 
the tax law does not permit them to 
write off their investment costs in new 
tools of production before the Govern 
ment begins grabbing taxes. Such in- 
vestment costs are true costs in the busi 
ness and there should be no limitations 
on the rate of amortization. From a 
factual standpoint, no profit has been 
made on any tool of production until 
the tool has produced sufficient con- 
sumer goods or useful services to pay 
for itself. This feature of the law of 
limiting the amortization rates is a form 
of poison which reacts to kill incentive 
Small doses can be administered with 
out killing the patient ; however, it is not 
a sound policy to administer small doses 
of poison just because the patient won't 
die. We should have the highest level 
of prosperity possible. 

If by limiting the amortization rate 
the government collected more taxes 
from a given investment, I would be 
able to understand why the Government 
greedily grabs taxes before a tool of 
production has made enough profit to 
pay for itself. I could understand it 
even though the law discourages the 
installation of new tools of production. 
The facts are, however, that the govern- 
ment will collect the same amount of 
taxes during the life of the tool because 
only 100% of the cost of the tool 
can be amortized. No more than 100% 
of the cost of the tool can be charged 
off the books. 

Congress did make an outstanding 
contribution when it eliminated prac- 
tically all limitations upon whether re- 
search and development costs shall be 
charged to expense or capitalized. From 
the standpoint of future prosperity this 
change in the law is the most construc- 
tive of the changes made. It is too bad, 
however, that Congress did not see fit 
to be as progressive in the case of in- 
vestments in new tools of production. 

I realize that the Government must 
raise by taxes the amount of money it 
spends; however, there is no reason 
why an adequate tax law cannot be 
evolved that does not discourage in any 
way our technological development. 
Yes, this is possible if the objective of 
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the tax law is limited only to raising 
the necessary revenue to run the Gov- 
ernment. If Congress is dedicated to 
the removal of all barriers to prosperity, 
it should remove all restrictions to 
amortization of new tools of production, 

In my address at Atlantic City I de 
voted considerable attention to an an- 
alysis of the British economy in an 
effort to point out mistakes that they 
have made that we could and should 
avoid. I was impressed when the book 
“We Too Can Prosper” by Graham 
Hutton, agreed with my conclusions. It 
presents a consensus of the conclusions 
reached by the sixty-six teams of the 
Anglo-American Council on Produc- 
tivity. These teams made thorough . 
studies of how and why the American 
economy The book states: 
“No people now living deserves its 
present standard of life. That standard 
arises from the work, thrift, and skill 
of former generations—or from their 
lack of work, their waste, and their lack 
of skill. The Americans of today could 
not live as they do if their forefathers 
had not broken the wilderness, lived in 
zero weather in three-sided open faced 
camps, worked like Trojans in wooden 
shacks, toiled to raise towns, and saved 


functions, 


economics 


to raise cities.” I am impressed by the 
depth of understanding of the American 
Way of Life of this British author, The 
second statement I wish to quote from 
Mr. Hutton’s book is: “The American 
workman produces more in his hour, 
year, or life of work, not because of a 
higher American average of brain, 
brawn, skill, and potentiality, but be 
cause of much bigger (and easier) 
saving and capital investment, better 
arrangement of work, better application 
of the human being to the work as ar 
ranged, and better rewards for the 
work. That is the overwhelming and 


unanimous conclusion of the Anglo 
American Council on _ productivity 
teams. It is borne out by all available 


evidence.” 

I must emphasize that this conclusion 
was reached unanimously by sixty-six 
teams of British specialists who studied 
our economy so that they might be in a 
position to improve their own economy. 
There is no doubt whatever that their 
conclusion is correct. Then why do we 
Americans permit a tax structure that 
discourages even in small measure the 
very thing that gives us our high stand- 
ard of living? 


Printed by permission of Inatrument Society 
of America 
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industrial 
Borrett's new 


In the foreground are major 
waste control facilities for 
cumene-phenol process, i.e., concrete grav- 
ity-type oil-water seporator, and recovery 
and control facilities for organics. 


Another view better illustrates the works 
layout of Barrett's new cumene-phenol 
process. In the left background is a flare 
tower--an air pollution control device used 
to burn off-gases from this process. 


Management 


he participation of many members of 

the industrial team is necessary if a 
company is to cope successfully with 
the problem, and the coordination of this 
participation is essential to development 
of an effective program of control. 
Along these lines, Barrett formed its 
Industrial Waste Development Section 
in 1948 to coordinate the activities of its 
personnel involved with air and stream 
pollution abatement matters. 

This section, formerly associated with 
the Research and Development Depart- 
ment, is currently an integral part of the 
Manufacturing Department and consists 
of a team of fifteen chemical engineers 
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Team work and close liaison be- 
tween plant management and 
the coordinating function of the 
industrial Waste Development 
Section was primarily responsible 
for the accomplishments pre- 
sented in this article. A key 
member of this team, C. J. 
Murphy, works manager (on the 
right), Frankford Works. On the 
left is co-cuthor A. N. Heller. 


contribution of management 


and chemical engineering 


to process waste control 


A. N. Heller and M. E. Wenger 


Barrett Division, Allied Chemical & Dye Corporation, New York, N. Y. 


The control of industrial wastes presents to the process operating 
organization considerations of a technical, economic, and community- 
relations nature. It is generally recognized that the problem is com- 
plex and requires cooperation and understanding on the part of 
industrial management and public bodies concerned with air and 


stream pollution abatement. 


and chemists. Its objective is to define 
and solve the industrial waste problems 
associated with Barrett operations, to 
coordinate the skills of other Depart- 
ments if required in solution of these 
problems, and to represent management 
in dealing with public bodies responsible 
for air and stream pollution matters, In 
the final analysis, it is recognized that 
the support and understanding of man- 
agement at the highest level is a must 
if air and stream pollution abatement 
problems are to receive first- instead of 
second-rate thinking. 

To augment this program, Barrett 
management, as a matter of policy, di- 
rected that whenever the Manufactur- 
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ing, Engineering, or Research and De- 
velopment Departments were to make 
recommendations as to new construction 
or maintenance projects, the impact of 
air pollution and process waste problems 
were to be evaluated and facilities to 
handle effluents specified. 

An excellent illustration of the im- 
plementation of the above policy was the 
installation of facilities to control indus- 
trial wastes from Barrett’s new cumene- 
phenol process plant—a complex petro- 
chemical operation (illustrated above). 
In addition, engineers were assigned to 
the start-up team for the new plant to 
handle all problems associated with in- 
dustrial waste control. 
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As it is generally recognized that the 
solution of industrial waste problems is 
a primary function of plant operations, 
a close working relationship between 
plant management and the coordinating 
activity is mandatory. Bar- 
rett’s I.W.D.S. was directed to work 
closely with plant management in mat- 
ters of policy and implementation of 
technical programs. The marked pro- 
gress made in recent years in both air 
and stream pollution abaterhent at 
Barrett's Frankford Works (Philadel- 
phia, Pa.)—partially detailed in subse- 
quent portions of this paper—notably 
illustrates the benefits derived from this 
close working relationship. 


Chemical Engineering 

In the manufacture of many organic 
chemicals wet instead of anhydrous 
processes are used. The wet process 
utilizes water for both indirect and 
direct phases of unit operations, such 
as cooling, scrubbing, and extracting. In 
the direct use of process water, evidence 
of raw materials, intermediates, final 
product, and unknown by-products of 
the reaction will be found in the process 
waste waters. The question as to 
whether process waste waters constitute 
a stream pollution problem depends on 
many factors, such as location of the 


plant, volume and characteristics of 
process wastes, and size of receiving 
stream. 


The subsequent presentation will show 
that it is feasible technically and eco- 
nomically to abate the process waste 
streams from the manufacture of syn- 
thetic phenol (sulfonation process) by 
changing a wet process to one that 
is cyclic and essentially anhydrous. The 
primary chemical engineering key to 
the solution of this problem is control 
of the water balance, that is, water in 
and out of the process. 


Definition of Problem 
A comprehensive industrial waste sur- 


The mo gen F of Borrett’s new cumene-phenol process is best illustrated by the ~~) of 


d above. 


this een. 


of the Frankford Works early in 


vey 
1948 revealed that phenolic compounds 
were a major constituent in the indus- 


trial waste discharge and that the indus- 
trial wastes from the synthetic phenol 
department were primary contributors. 
Detailed process study of the unit 
operations of the synthetic phenol 
department was required therefore to 
determine the pattern of pollution abate- 
ment. 


Sulfonation Process for Synthetic Phenol 
Figure 1 is a schematic flow diagram 
of the sulfonation process for produc- 
tion of synthetic phenol. This process 
has the following eight steps: 
of b with sulfuric acid 
to form benzene sulfonic acid 
2. Neutralization of the benzene sulfonic acid 
with sodium sulfite to produce sodium benzene 


1. Suifonati 


sulfonete, sulfur dioxide, and water 
3. Fusion of the sodi b Hfonot 
with molten anhydrous sodium hydroxide to 
uce sodium phenate and sodium sulfite 


4. Puddling of the molten fusion mass with 
sodium sulfite liquor and/or water to produce a 

lution of sodi phenate and to precipitate 
the sodium sulfite 


surité 


weuTmacizer 


Industrial waste control facilities are functionally a part of 


5. Centrifuging of the puddied mass to sepo- 
rate the sodi phenate-sodi sulfite solution 
from the sodium sulfite crystals 

6. Acidification of the sodium phenate-sodi 
sulfite solution with sulfur dioxide gas to con- 
vert the sodium phenate to phenol 

7. Distillation of the crude phenol to produce 
refined phenol 

8. Drying of the centrifuged sodium sulfite 
coke 


byproduct recovery 


Table 1 presents the four major 
chemical reactions for this process: sul- 
fonation, neutralization, fusion, and 
acidification. 


Definition of Problem—Synthetic 
Phenol Department 

All fresh water discharged into the 
process and industrial wastes from the 
process were measured, see Table 2. A 
total fresh water input of 17,427,000 gal. 
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per year produced 18,408,000 gal/yr. 
of industrial wastes. The major points 
of water consumption and discharge 
were (1) sulfur dioxide scrubber, (2) 
centrifuge, (3) sulfite drier scrubber, 
and (4) still during cleaning operations. 
An analysis of the various process 
wastes was made to determine the major 
constituents. Unknown by-products of 
the reaction were not included in this 
study since the data of operation experi- 
ence indicated, Table 3, that industrial 
waste control required primarily a re- 
duction in both the phenolic compounds 
and sodium sulfite in the process wastes. 


Selution of the Problem 


Engineering studies determined the 
feasibility of recovering phenolic com- 
pounds from the process waste streams 
by solvent extraction. The processes 
evaluated indicated that economic return 
is minimal and that operating difficulties 
would probably be encountered because 
of the chemical characteristics of some 
of the process wastes. Solvent extrac- 
tion, therefore, was eliminated as a 
feasible method for solution of the prob- 
lem, and chemical and biological treat- 
ment of the industrial wastes was 
carefully studied. The data indicate not 
only an expensive operating penalty per 
year but considerable doubt as to ex- 
pected performance. 

Table 3 disclosed a marked similarity 
in the chemical characteristics of the 
various process wastes; Table 2 showed 
that many of the process waste streams 
were large in volume. It was expected, 
therefore, that the industrial wastes from 
the synthetic phenol department could be 
minimized by (1) reduction in volume of 
the wastes and (2) recycle of the waste 
streams in lieu of fresh water input. 
This approach resulted in an economical 
solution of the industrial waste problem 
of the synthetic phenol department. The 
technological aspects of containing three 
of the major process streams, namely 
(1) still boil-out, (2) excess sulfite 
liquor, and (3) sulfite drier scrubber 
effluent, will be described to show the 
application of water balance as a prim- 


ary instrument of industrial waste 
control. 
Phenol Still Clean Out 

Before June, 1949, the distillation 


residue was removed from the still by 
three washes of 2,500 gal. each of fresh 
water, a total of 7,500 gal./run or 1,515, 
000 gal./yr. The cold water was charged 
to the still and heated to boiling; then a 
solution of the distillation residue was 
discharged to Frankford Creek. The 
resultant phenol still boil-out contained 
approximately 5% phenolics and dis- 
solved organic and inorganic salts. 
Three separate washes were required 
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to effect complete solution and removal 
of the distillation residue since the salts 
were not completely soluble in a single 
wash. 

Laboratory investigation of the clean- 
ing out process demonstrated that one 
part of the distillation residue was com- 
pletely soluble in five parts of water 
when the water was charged at 95° C. 
The distillation residue, however, was 
only partially soluble when the same 
volume of water was charged cold and 
then heated to 95° C. 

Plant-scale testing demonstarted the 
feasibility of using 95° C. water in lieu 
of cold water, and this modification 
yielded a 66.6% reduction in the num- 
ber of washes (from three to one) and 
a 60% reduction in the volume ot 
water utilized in the process (from 
7,500 to 3,000 gal./run). 

Although a reduction in volume of the 
industrial wastes was achieved, the 
chemical discharge remained the same. 
Further laboratory studies disclosed that 
acidification of the still boil-out solution 
with sulfuric acid would produce two 
phases—a phenolic rich phase and an 
aqueous solution of phenolics and salts. 
The quantity of the phenolic rich phase 


was dependent, however, on the concen- 
tration of phenolics in the still boil-out 
solution. Since the quantity of phenolics 
of each boil-out was reasonably constant, 
concentration of the solution could be ob- 
tained only by a reduction in volume of 
the boil-out solution. The physical de- 
sign of the still prevented use of fewer 
than 2,500 to 3,000 gal. of water per 
run; therefore, recycle of a portion of 
the previous boil-out was investigated as 
a means of reducing the input of fresh 
water. Laboratory and _plant-scale 
studies confirmed the recycle process. 
The final proportions for the boil-out 
solution charged to the still were fixed 
at the following values 


1. Recycled boil-out solution 2,250 gal. 
2. Water 750 gol. 
3. Total 3,000 gol. 


The foregoing represents a 90% re- 
duction in the quantity of water required 
for the boil-out procedure, and the con- 
centration of phenolics in the solution 
increased from 5 to 15%. The still 
boil-out cycle was reduced 4.5 to 1.75 
hr., a saving of approximately 600 dis- 
tillation hr./yr. 


WATER BALANCE — 19486 
FRESH WATER INOUSTRIAL WASTES 

SOURCE GAL /AN AN. 
SULFONATOR SCRUBBER 112,900 534000 
NEUTRALIZER 420,000 ° 
SULFUR DIOXIDE SCRUBBER 1,087%000 704000 Table 2 
PUDOLER 392,000 355,000 
CENTRIFUGE 178,000 190000 
SULFITE OMIER SCRUBBER 12,66Q000 
STULL BOM-OUT 1,818,000 1,74Q000 
STEAM DISTILLATION 63000 Q 

roTaé 17,427000 1@,408,000 


Table 3 
INDUSTRIAL WASTES~- 19486 
COmPOSITION 
souvace Cwemicar LO/ANNUM PERCENT 
SPENT SUL FOMATOR SCRUBBER Caustic 
sucr ite 384000 LA) 
SULFUR SCRUBBER EFFLULEaT SULFUR 2eQ000 20 
ER 22,000 ar 
CRCESS SULFITE soorve sucrire 2,248,000 
S00} BENTENE 1 9Q000 
On SCRUBBER EFF. soo sucrire or 
28Q000 or 
PHENOL @80,000 ao 
= 
rorac wasres oss 
OTHER 220900 ave 
4308000 ais 
eos 
280,000 ow 
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Upon completion of above program, 
facilities were installed for acidification 
of the boil-out solution. The modified 
still boil-out procedure and the method 
of recovery of chemical values are pre- 
sented in Figure 2. The crude recovered 
synthetic acids (phenolic-rich phase) 
were returned to the phenol still and 
separated into three fractions. The acid 
water fraction was processed by return 
to the crude phenate tank in the synthetic 
phenol department. The 39° phenol 
fraction was blended with subsequent 
still charges for production of refined 
phenol. The distillation residue was 
blended with other plant residues for 
recovery of values. Time for this dis- 
tillation was made available by reduc- 
tion in the time cycle for still boil-out. 

The aqueous phase contained sodium 


Excess Sulfite Liquor 


Disposition of the excess sulfite liquor 
produced in the acidification of sodium 
phenate solution posed a severe problem 
since it was not economical to recover 
the sodium sulfite by evaporation. Study 
of the various unit operations indicated 
this stream could be used in place of 
fresh water for washing the sodium 
sulfite cake at the centrifuge. The pri- 
mary purpose of the wash water was 
displacement of the sodium phenate- 
sodium sulfite solution from the cake. It 
was believed that sodium sulfite liquor 
would be as effective a washing agent as 
fresh water. The fresh water input to 
the centrifuge was 1,178,000 gal./yr. 
and the excess sulfite liquor totalled 
1,190,000 gal/yr. If allowance was made 
for the salt content of the sulfite liquor, 
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Fig. 2. Recycle boil-ovt process. 


benzene sulfonate and phenol. Because 
water was required at the neutralizer 
for production of sodium benzene sul- 
fonate, the aqueous phase could be used 
in lieu of fresh water. The neutralizer 
required 420,000 gal./yr. of water, and 
the volume of the aqueous phase from 
acidification the still boil-out solu- 
tion was 238,000 gal./yr. Substitution 
of the aqueous phase for fresh water 
therefore appeared feasible, but exten- 
sive study was required before final 
acceptance of this change since it was 
necessary to determine the possible 
detrimental effect of unknown by-prod- 
ucts in the aqueous phase on the yield 
and quality of the product—synthetic 
phenol. 

Next the industrial wastes from the 
still boil-out were completely eliminated 
from the plant discharge and all chemi- 
cal values were recovered (J). 


vl 
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these two streams were in_ balance. 
Plant testing of the proposed change 
demonstrated that washing with sulfite 
liquor was satisfactory. An additional 
50,000 gal./yr. of fresh water were re 
quired for flushing the wash water in 
let nozzles in order to obviate the pre 
cipitation of sodium sulfite on the 
nozzles. 

The use of excess sulfite liquor instead 
of fresh water eliminated a major in- 
dustrial process waste problem and also 


permitted the recovery of chemical 
values within the synthetic phenol 
process. 


Sulfite Drier Scrubber Efivent 

Ihe centrifuged sodium sulfite cake 
was charged to a rotary, direct-fired 
drier. Since this cake was wet with a 
mother liquor containing sodium phen- 
ate in small quantities, the exhaust gases 
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from the drier contained phenol in addi- 
tion to the expected sodium sulfite fines. 
These exhaust gases were passed 
through a cyclonic separator to remove 
and recover the major portion of the 
sodium sulfite fines. The gases from 
this separator were passed once through 
a countercurrent water scrubber for 
removal of residual sodium sulfite fines 
and phenol. 

Operation of the scrubber on a once- 
through basis created a stream pollution 
problem since the concentration of the 
sodium sulfite and of the phenol in the 
waste stream was too low for economic 
recovery and the volume of the stream 
was too large for containment within 
the process. The obvious correction for 
the large volume was to operate the 
scrubber on a recirculation basis. The 
shift to a recirculation process yielded 
a marked change in the volume of the 
water required and in the volume of the 
process stream; that is, water input de- 
creased 95.9%—from 12,660,000 to 524, 
000 gal./yr., and process stream volume 
decreased 95.6%—from 12,883,000 to 
572,000 gal./yr. In addition, the concen 
tration of sodium sulfite in the process 
stream increased from 0.7 to 12.5%. 

Reduction in volume of the process 


byproduct recovery 


stream and the increase in concentration 
of the sodium sulfite permitted contain- 
ment of concentrated sulfite drier 
scrubber effluent within the process by 
substitution for fresh water at the 
puddler, The chemical value of the 
sodium sulfite was thereby recovered by 
this process modification. 

The effluent from the once-through 
scrubber contained 0.2% phenol (250, 
000 pounds per annum). Plant operation 
proved that use of a recirculation scrub- 
ber resulted in inefficient absorption of 
the phenol because of the partial pres 
sure of phenol over water and/or salt 
solutions. The effluent from the recir- 
culation scrubber contained 0.99% phenol 

50,000 Ib./yr. The remaining 200,000 
lb./yr. of phenol not being absorbed in 
the scrubber were discharged to the 
atmosphere without any air pollution 
problem 


Disposition of Minor Wastes 

Discharge of the puddier condensate, essen- 
tially o phenol-bearing stream, was eliminated 
by recycling it to the puddier. This change in- 
creased the woter input ot this point, but the 
system was able to obsorb the additional woter. 

The sulfur dioxide gas rel d during the 
lizati of b Honic acid with 
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sodium sulfite was passed through a submerg- 
ence-type scrubber to remove troces of en- 
trained solids. Gases exiting from the scrubber 
passed through a cooler to reduce the tempera- 
ture of the gases and to condense water vapor 
in the stream. The condenser water was re- 
turned to the constant level scrubber. in addi- 
tion to returned condensate, the scrubber was 
provided with 1,087,000 gal./yr. of fresh water. 
As study of this unit operation disclosed that 
fresh water was not required, it was eliminated 
from the operation. The industrial wastes were 
reduced from 1,705,000 to 592,000 gal./yr. 
The resultant effvent after neutralization of the 
sulfurous acid could be contained within the 
process. Containment was required since the 
addition of the aqueous layer from the acidifi- 
cation of the still boil-out solution to the nevu- 
tralizer resulted in the appearance of phenol in 
the scrubber effivent, which previously had 
been a nonphenol bearing stream. 

The sulfonator scrubber caustic effivent is the 


only industrial waste from the synthetic phenol 
process which did not require abatement. 


Results—Stream Pollution 
Abatement Program 

The over-all effect of a study of the 
water balance of the sulfonation process 
for production of synthetic phenol is 
given in Table 4. By 1948 the process 
consumed 17,427,000 gal./yr. of fresh 
process water, none of which was re- 
cycled to the process. By 1953 the total 
process water demand had been reduced 
to 3,644,000 gal./yr., a reduction of 
84.8%, 2,861,000 gal./yr. of this water 
being recycled to the process. The final 
net demand is 783,000 gal./yr., which 
represents an over-all reduction of 
95.5% in the fresh water input. 

The effect of reduction in fresh water 
demand and of recycle of process 
streams instead of fresh water is shown 
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in Table 5. The industrial wastes in 
1948 totalled 18,408,000 gal./yr. By to- 
day the volume of process streams has 
been reduced to 4,171,000 gal./yr., a 
reduction of 77.3%. However, 3,636, 
000 gal./yr. of the current process 
streams is being recycled to the synthetic 
phenol process instead of being dis- 
charged as industrial wastes. This leaves 
a discharge of 535,000 gal./yr., which 
represents an over-all reduction of 
97.1% in the volume of industrial waste 
discharges. 

The changes in chemical discharge 
are given in Table 6. Phenol, other 
phenolic compounds, and sulfur dioxide 
have been completely eliminated from 
the industrial waste discharge of the 
synthetic phenol department. The resi- 
duum comes from the spent sulfonator 
scrubber caustic. The over-all reduction 
is 91.2%. Figure 3 is a flow sheet of the 
process and the water balance before 
these studies; Figure 4 shows the 
changes in process and water balance 
which resulted from these studies. 

Intensive process engineering, labora- 
tory research, and plant-scale studies of 
the synthetic phenol process demon- 
strated the importance of water balance 
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as a primary instrument in the control 
of industrial waste. Process modifica- 
tion resulted in an economical solution 
of the industrial waste problem; total 
costs for abatement being $100,000 but 
returned chemicals being valued at 
$112,000/yr. 
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control of 
costs 


David E. Pierce * and Winfield I. McNeill t 


Cost control in production means knowing what amount of money is being spent 
to produce goods, how this expenditure compares with reasonable expectations, 


production 


and finally, taking remedial action suggested by the deviation of actual from 
standard cost. Each of these three elements is essential. Knowing actual cost 
doesn’t do much good without a yardstick for comparison, and an understanding 
of how bad conditions are doesn’t help unless something is done to correct indi- 
cated faults. The program outlined here is one important factor that often sep- 


he individual items of expenditure 
that make up the total cost of a 
product include raw materials, direct la- 
bor, supervision, maintenance, utilities, 
depreciation, insurance, and a variety of 
other charges, all of which must be al- 
located properly if the true cost of each 
product is to be known. To complicate 
the problem, most chemical processes 
involve several or many operating steps 
and often result in several products. Ac- 
cordingly, the question of how costs 
should be accumulated and then distri- 
buted and how standards of performance 
are to be established must be answered 
for each plant by a careful study and 
with the exercise of judgment. There 
is no single formula that is universally 


* Director, Mfg. Control, Diamond Alkali Co., 
leveland. 


Page 552 


orates the average company from one which leads competitively. 


applicable. There are, however, certain 
principles which apply in most cases. 

The first step in organizing for cost 
control is to establish Process Centers 
to which actual expenditures are to be 
charged and for which standard costs 
are to be developed. There are, in gen- 
eral, two types of Process Centers (1) 
those covering direct production opera- 
tions, and (2) those covering auxiliary 
and service functions. The latter supply 
utilities and services of various sorts 
which are needed in the operation of the 
plant but are not directly concerned with 
production. 

For the Production Centers, the flow 
sheet of each operation is studied to 
determine natural breaks in the line 
where quantities can be measured and 
where definite responsibilities can be 
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assigned. Wherever inventories are ac- 
cumulated, it is essential that a Process 
Center be established and costs collected 
so that inventories can be priced pro- 


perly. Even where flow of materials 
continues directly into another opera- 
tion, a separate ceater may be advisable 
because different equipment and per- 
sonnel are involved. In some cases the 
Process Center may include a series of 
different pieces of equipment, e.g., 
feeder, reactor, receiving tank, pump, 
filter, and dryer. This is called the 
“vertical” arrangement. In other cases 
the center may be a group of several 
similar pieces of equipment carrying out 
the same kind of operation for several 
processes. A group of filter presses or 
of vacuum dryers might form such a 
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“horizontal” Process Center. For a cen- 
ter of this type, there may be a foreman 
and crew of operators whose time can 
be charged best to the entire center and 
then distributed on some rational basis 
to the various processes served each 
month, along with charges from Service 
Centers which have been applied to this 
Production Center. Whether the center 
is of the vertical or of the horizontal 
type, it is important that there be clear- 
cut responsibility for its costs placed 
upon the individual having authority to 
control its operation. 

The Service Centers include those 
supplying utilities (steam, water, elec- 
tricity, compressed air, etc.), the main- 
tenance department, the control labora- 
tory, the accounting department, the 
works office, the warehouse, the receiv- 
ing and shipping department, the hos- 
pital, and so on through the long list of 
auxiliary departments necessary for the 
over-all production of goods. Each of 
these must be charged with the expendi- 
tures for which it can be held responsi- 
ble. When the selection of Process Cen- 
ters has been completed, every dollar 
spent in the plant should be chargeable 
to one or another of the centers. 

Because all expenditures in the plant 
must finally be applied to the products 
made and sold, all costs accumulated in 
the Service Centers must be distributed 
to the proper Production Centers. The 
basis of distribution may be actual quan- 
tities delivered (e.g., gallons of water, 
kilowatt hours of electric energy, pounds 
of steam, and cubic feet of air), priced 
at the cost of production and distribu- 
tion as determined in the appropriate 
center (boiler house, water-pumping 
station, etc.). For other Service Cen- 
ters, such as the maintenance depart- 
ment, charges are usually based on man- 
hours of work and cost of repair ma- 
terial actually supplied to each center. 
In the case of general services, such as 
the hospital and cafeteria, distribution 
is usually made according to the ratio 
of number of employees in each area to 
the total in the plant. For such items 
of overhead as depreciation, taxes, and 
insurance, the allocation may be on the 
basis of investment in the buildings and 
equipment included in each Production 
Center. Although strict realism may 
require a large amount of detail in dis 
tributing some charges, there must be a 
practical decision as to the required ac- 
curacy. As a result, some compromises 
are necessary to avoid spending more 
money on accounting than the resultant 
precision justifies. 

The second step in the cost-control 
program is the establishment of stan- 
dard costs for each Process Center. 
These standards should be realistic (i.e., 
attainable under proper conditions), 
flexible (i.e., providing for variations in 
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scheduled rates of operation), and speci- 
fic (i.e., sufficiently detailed as to avoid 
good performance in one part of the 
operation covering up poor performance 
in another). The easiest, but not neces- 
sarily the best, way to set standards is 
on the basis of past performance. If 
this method is selected, it is desirable to 
include enough history (at least one or 
two years) to get a reasonably precise 
average. Another method, often applied 
after the initial standards have been set 
on historical bases, is to apply critical 
studies to the work of each Process 
Center. Thus the chemical yield on a 
given operation may show an average 
performance of 92% of theory over an 
entire year’s operation. However, lab- 
oratory studies may indicate that 98% 
is reasonably attainable. It is not sensi- 
ble to set the latter figure as an arbi- 
trary standard but it is worthwhile to 
use it as a goal for the future standard 
when the reason for low yields can be 
eliminated. 

“Engineered standards” for operating 
labor may be developed by a study of 
the various operations within a Produc- 
tion Center. Astonishing inefficiencies 
are often uncovered by such 
When better tools are found or better 
planning of work can reduce the num 
ber of men required, a standard can be 
set that is reasonably attainable yet 
substantially lower than that established 
from previous performance. The reduc- 
tion of unit cost in the Process Center 
will measure the effectiveness of the 
studies and their application 

Standards for utilities must be devel- 
oped not only for their production but 
also for their distribution to the Pro- 
duction Centers and for their use in 
those centers. The engineer in charge 
of utilities has available a great fund 
of information as to what should be his 
cost per 1,000 Ib. of steam/kw. hr. of 
electric energy delivered to the bus bar, 
or 1,000 gal. of water pumped into the 
lines. He can also determine what is a 
reasonable line the individual 
departments. Sometimes, however, a 
large discrepancy such as that between 
the main flow meter at the boiler house 
and the sum of the department meters 
is dismissed as the result of errors in 
the users’ meters when there may be a 
faulty steam trap or bad insulation on 
the distribution lines. The cost of de- 
livered steam or water or air is a stan- 
dard that deserves attention. 

For the use of utilities by the various 
Process Centers, standards may be de 
veloped from calculated requirements of 
the work to be done, checked where 
possible by actual measurement during 
reasonable test periods. Requirements 
for certain of these utilities vary with 
the weather as well as with rate of pro- 
duction. Thus, steam consumption for 


studies. 


loss to 
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a given Production Center may be 25% 
greater in January than in July for the 
same tonnage production. Likewise, the 
use of cooling water on a given job 
may be markedly greater in summer 
than in winter because it requires more 
water at 75° F. than at 35° F. to effect 
the necessary cooling. One way to pro- 
vide for this situation has been to de- 
velop curves which take into account 
both production activity and weather. 
Thus, a plot of pound steam per kilo- 
watt hour as ordinates vs. degree days 
per month as the abscissae serves well 
as a variable budget standard. Similar 
ly, cubic feet water vs. average water 
temperature per month serves equally 
well as a standard of water consump- 
tion. A somewhat similar method can 
be used for standards on refrigeration, 
air conditioning, and other quantities. 
Maintenance standards for individual 
jobs may be based upon work-measure 
ment studies. However, for a given 
Process Center, it is necessary to have 
over-all figures for standard man-hours 
and for repair material. These are usu 
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ally based on past history, modified by 
judgment and opinion, Because the 
major need for maintenance comes from 
plant activity, the use of some measure 
of that activity as a common denomina 
tor of repair costs is to be recommended, 
In some cases, tons of production are 
satisfactory measures of activity, and in 
other cases, the best common denomina 
tor 1s energy consumption, expressed as 
kilowatt hours. Curves relating man 
hours of maintenance labor to kilowatt 
hours of energy consumption often pro 
vide satisfactory standards for individ 
ual Process Centers or for a group of 
centers, If the curve relates to a whole 
building containing several Process Cen- 
ters, the standard must then be allocated 
on a rational the individual 
centers. 

After standards of performance have 
been set up for each Process Center, 
the actual expenditures during each cost 
period (month or quarter) are then 
compared with the standards. Statisti- 
cal studies have presumably been made 
to show how much deviation from stan- 
dard is normal and should not require 
action; that is, only the abnormal vari- 
ance in excess of the normal deviation 
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calls for corrective action. The inter- 
pretation of the variances and the 
prompt application of management’s at- 
tention to the abnormal deviations make 
for success or failure of the cost-control 
system. 

Briefly stated, successful cost control 
in production involves the selection of 
suitable Process Centers for production 
and for service departments, distribu- 
tion of actual expenditures to all cen- 
ters, redistribution of costs from Serv- 
ice Centers to Production Centers, es- 
tablishment of realistic and flexible 
standards for all centers, and final action 
based upon intelligent interpretation of 
variation from standard wherever it 
occurs. 

Some improvements effected by the 
proper installation and use of good cost- 
control systems in two plants are illus- 
trated in the following paragraphs. 

The accompanying illustrations give 
some actual results obtained by a chemi- 
cal plant after its supervisory staff be- 
came more cost-conscious and the vari- 
ous departments coordinated to achieve 
certain cost-reduction goals. 

Figure 1 shows typical actual plant 
savings by months as a cost-control 
installation progresses. These and other 
savings might be termed by an account- 
ing department as an out-of-pocket sav- 
ings basis. That is, they do not include 
fixed overhead or other apportioned 
costs. 

The cost shown is typical of the 
added cost of setting up and administer- 
ing a cost-control plan. This cost in- 
cludes design of the plan, establishment 
and maintenance of standards, issuance 
of reports, analyzing of variances, mak- 
ing methods studies, issuance of written 
standard practices, and related activities. 


it should be noted that the savings usually 
increase year by year as more departments are 
placed on cost-control standards and as the 
effect of the changes continues to accumulate. 

During the first year, when the plan is being 
designed and the standards are being estab- 
lished, quite frequently few savings are made, 
and the program may be practically a total 
liability. 

During the following years the results begin 
to show up, and savings should continue to 
accrue at an accelerating rate. 

After two years of operation the monthly 
savings, in this typical case, are four times the 
monthly cost. 

After three years of operation, nine times the 
monthly cost. 

After four years of operation, twenty times 
the monthly cost. 

By the end of the fourth year, the accumu- 
lated monthly savings, in this case, are at the 
rate of $130,000 per month, or $1,500,000 per 
year. 


Because of the high value of materi- 
als, improvement in use of materials, or 
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yield of product, can result in large 
dollar savings, even though the percent- 
age increase is small. 

In the chemical industry savings of 
this type can be made usually in the 
production departments by attention to 
a number of different factors, such as 
the following : 


(1) Increased attention to low yields and poor 
material utilization 
(2) More effective staff assistance in analyzing 
and correcting causes of losses 
(3) Reduction of many batch formulation losses 
due to 
(a) Use of excess material 
(b) Use of higher quality materic!l than ne- 
cessary 
(c) Use of material in more expensive form 
(4) Reduction in mechanical losses such as: 
(a) Spillage, and other losses in mixing, 
grinding and packing 
Further material savings can usually be made 
by 
(5) improving an ineffective building technical 
control organization when necessary to get 
better quality control during processing oper- 
ations 


(6) Rewriting of incomplete and obsolete process 
instructions to prevent opercting errors 

(7) Increase in batch sizes and length of pro- 
duction runs which reduces material losses in 
clean-up 

(8) Process changes to improve the efficiency of 
the process 

(9) Use of specifications for purchase of raw 
materials to prevent losses due to use of 
inferior materials 

(10) Decrease in losses caused by reworking of 
off-standard material 


Increases ir, material performance as 
shown in Figure 2 do not just happen. 
They are the result of a series of defi- 
nite constructive steps taken by super- 
vision, in order to obtain this improve- 
ment, 

Typical examples of improvement in 
labor costs without the use ef wage 
incentives are illustrated in Figures 3 
and 4, In these cases, the index is based 
on the identical standards for the total 
period, in order to show the total im- 
provement. 

In the chemical industry labor saving 
without wage incentives can be obtained 
in a number of different ways. 
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(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


better training of personnel 

increased flexibility of operating crews 

increased work opportunity 

elimination of excess personnel 

changes in operating organization 

transfer of ineffective supervisory personnel 

improvement in operating methods 

(8) use of labor-saving equipment 

(9) larger batch sizes 

(10) better planning and scheduling 

(12) elimination of abnormal waiting and delays 

(12) temporary transfer of idle personnel (to 
other necessary work) 

(13) methods studies to reduce high labor 

content 


Savings in expense are also possible. 
One’s expense cost-control standards 
should help to lower various expense 
costs in certain departments. For ex- 
ample, in one chemical plant it was 
found that a decrease in filter-cloth 
usage in one department was possible. 
(See Figure 5.) 

The improvement shown was due 
largely to: (1) decrease in usage caused 
by better control, and (2) changes in 
certain processing steps to eliminate 
some strong, hot acid and alkaline re- 
actions. 


economics 


The changes in processing steps just 
referred to were advantageous after it 
was realized that when standards were 
being set, a set of filter cloths lasted 
only about five charges on certain prod- 
ucts. 

At a later period, (not shown on 
Figure 5), further improvement was 
made by the substitution of a filter cloth 
made of synthetic fibers. 

How did these results happen? Sim- 
ply stated, it was through organizing 
for cost reduction. Such organizing in 
any company requires the same planning 
and preparation that would attend a 
military attack against an enemy. And 
like a military action, the forces must 
be well organized, officered, and staffed 
with competent men. 

It is however necessary that there be 
sufficient faith in such a program, in 
the minds of management, to give the 
work at least one year in which to be- 
gin to prove its worth. What manage- 
ment would not spend one dollar to 
make ten or more? 

This program is just one important 
factor that separates the average com- 
pany from one which leads competi- 
tively. 


Presented at AJ.Oh.B. Springfeld 
Meeting. 
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which ammonia process? 


oughly forty years have passed since 
R the production of ammonia by syn- 
thesis from pure gases was commer- 
cialized in Germany. Now, after four 


decades, one can say that synthesis 
processes have changed only a negligible 
amount. Immediately after Haber’s 


work became known, several other syn- 
thesis systems were invented which at- 
tempted to avoid prior patent limitations. 
This fact accounts for the strange dif- 
ferences in working pressure between 
one system and another with ranges 
from 50 to 1,000 atm. Claims to nov- 
elty and other advantages were put forth 
by Haber, Bosch, N.E.C. (Nitrogen 
Engineering Co.), Casale, Claude, 
Fauser, and others, all engineers 
of some repute. Nevertheless, when 
one examines those processes which 
are now in active use, the general 
statement holds that a remarkably small 
difference is found in the synthesis 
equipment of the corresponding systems 
today. One may go further and say that 
all systems are moving toward a stand- 
ard design of the N.E.C, type, especially 
the 1,000 atm. processes. 

Certain circumstances surrounding 
the early days of ammonia synthesis are 
worth recording. Le Chatelier first an- 
nounced the conditions under which hy- 
drogen and nitgogen combine, but it was 
the careful, intensive researches of Fritz 
Haber which put accurate values on the 
equilibrium conditions and showed the 
reversibility of the reaction. During this 
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A portion of the synthesis loop showing the 
filter and separator vessels together with 
the low pressure blower supercharging 
H,—N, mixture to the compressors, and the 
high pressure circulating pump which moves 
the gas around the synthesis loop. 


A review of developments 
to aid management 
in deciding—Editor 


C. O. Brown 
Consultant, New York, N. Y. 


work Haber was secretly excited with 
the idea that he had a really new process 
by which ammonia could be produced 
commercially in unlimited quantities, but 
as the work drew to an end, he reluc- 
tantly decided that the only practical 
commercial program resided far within 
a field of impossible and extraordinarily 
high pressures and high temperatures. 

Carl Bosch of Badische Co. had no 
such inhibitions, and, aided by his know- 
ledge of engineering and chemistry, he 
made Haber’s research into a miracle 
of success. His work initiated the pro- 
duction of bulk hydrogen in a pure 
state, which is the basic and costly item 
in ammonia production. 

Nitrogen, also important, is never an 
item of any concern costwise; it is al- 
ways drawn from the atmosphere around 
the earth. When supplied with pure 
hydrogen and nitrogen, one can easily 
make ammonia from simple equipment. 
In Haber’s researches fundamental 
equipment was used (Figure 1) which 
is still the keel of all processes called 
by whatever name one will. 


Figure 1 shows (1) a multistage gas com- 
pressor which compresses a pure mixture of 
three ports H, and one part N, to a high 
pressure, and which discharges the gases without 
cooling to a converter (2) for contact with a 
catalyst after heat exchange of reaction heat. 
An amount of ammonia is formed, depending 
upon the conditions of temperatures and pres- 
sure. After such formation the gases are cooled 
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in condenser (3), and the ammonia which is 
liquefied is then separated in trap (4). The 
residual gas with its small amount of ammonia 
escapes condensation. 

Since a large part of the valuable pure gas 
is not converted and also contains some om- 
monia, the next step in the development was 
recovery of these gases. This wes carried out 
in the original small Haber plant by scrubbing 
the gos with water and then recycling it back 
to the inlet of the last stage of the compressor. 

Shown in Figure 2 is the commercial adapto- 
tion of Haber’s equipment with a separate 
circulating pump. 

Here again (1) is a compressor, (2) the con- 
verter and catalyst, (3) a water-cooled gos 
cooler, (5) a water absorber which scrubs the 
gas picking up practically all the ammonia 
made, (6) a recirculating pump which raises the 
pressure of the compressed gas above the main 
line pressure and thus returns and reintroduces 
it to the system ahead of the catalyst. In 
operation this process emphasized the fact thot 
there cre inert gases in the nitrogen from the 
atmosphere, especially appreciable amounts of 
argon which, of course, would not make am- 
monia and which just accumulated in the syn- 
thesis loop. The concentration was controlled 
by purging a small part of the loop gas aheod 
of the recycle pump. Average conditions of the 
synthesis are also shown in Figure 2. 


When the Oppau plant was built, 
many refinements were added to the 
simple process of Figure 2, as shown in 
Figure 3. 

Engineering judgment indicated the 
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need of dozens of separator vessels, 
duplicate pipe lines on all hot- and even 
warm-gas streams with hundreds of 
valves, so that any run of pipe could 
be replaced while in full operation, and 
finally a better recovery of heat effected. 

The pure gos wos cleaned further of lube oil 
by filter (8), the converter was equipped with 
an electric resistance heater (9) for starting and 
@ gasto gas-heot exchanger (7c), is shown, in 
addition to the catalyst cooling tubes. 

Two heat exchangers (7a) and (7b) were 
placed in series with (7c) but in separate outside 
pressure vessels. The catalyst converter wos 
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36 in. O.D. by 20 in. 1.D. and 40 ft. 0 in. inside 
the ends. A catalyst mass roughly 20 in. in 
diam. by 20 ft. long produced 20 tons of am- 
monia a day. Present practice in the United 
States results in the production of 75 tons in o 
mass 24 %-in. diom by 21 ft. long, with cooling 
tubes in the catalysts. Pressure bottles are used 
liberally between important pieces of equipment 
for balancing. 


The early development of ammonia 
in the United States placed great im- 
portance on the production of anhydrous 
ammonia. It was assumed that trans- 


Chemical Engineering Progress 


portation costs would be much less for 
anhydrous, and, since all anhydrous was 
painstakingly made from aqua, it com- 
manded a much higher price. Hence, 
the early plants were designed to use 
refrigeration on the converted gas and 
to recover liquefied anhydrous ammonia, 
as shown in the accompanying Figure 4, 
for an early commercial plant in the 
United States. 

This plant operated at 100 atm. pres- 
sure, with semiwater gas made from 
coke as the source of pure hydrogen 
and nitrogen. The entire design was 
worked out in a masterly manner, and 
every contingency was provided for by 
American engineers under the leader- 
ship of W. H. Knishern. 

The flow diagram (Figure 4) is some- 
what extensive, but this successful plant 
was the basis of the United States fixed 
nitrogen industry. 


in this system the pure make-up gos at 100 
atm. entered an oil filter (8) in the circulating 
loop, mixed with the circulating gos, and went 
through the high side of the three heat ex- 
changers (10, 10a, and 10b), which cooled it 
to 0° C. It was then intensively cooled to 10° C., 
(11) and to —27° C. (12) with product ammonie 
separated out after each cooler in 44. The 
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stripped gas then passed through the low side 
of the three heat exchangers, which raised 
the temperature to 20°C. Then it was warmed 
by heot exchange in four tubulors (7a, 7b, 7¢, 
and 7d) to enter the catalyst cooling tubes 
directly at 400°C. A gasfired coll heater (9), 
was used just before the catalyst cooling tubes 
with safety, efficiency, and success. After cataly- 
sis the gos was returned through the four heat 

changers, p d into @ final water cooler (3), 
and then into the circulator. This system, con- 
trolled by a large chemical company, has made 
@ great deal of io and compores fovor- 
ably with N.E.C., the first commerciclized process 
in the States and developed with an intensive 
application of modern principles of chemical 
engineering. it far outstripped most other 
processes in application. improvements in cus 
tom-built, or specially designed plants hove 
continved up to the present time by leading 
consultants. A typical flow diagram is shown in 
Figure 5. 

The pure gos enters the filter (8), mixes in 
this vessel with loop gas. The mixture posses 
to a single “cold” exchunger then to oa refrig- 
erated cooler by evaporation of the product, or 
any port of it os desired, through the cold side 
of cold exchanger (10), and into the 350 atm. 
converter. Here heat-exchange cooling of the 
catalyst, and starting heat ore all provided for 
The converted gos leaves the converter ot only 
180° C. Most of the ammonia is recovered by 
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cooling with water (3), then by separating the 
liquid ammonia, after which the gas enters the 
circulating compressor (6) and is pumped into 
filter (8) for purpose of recycling. 


Important points underlying the pref- 
erence for this system are: the increase 
in synthesis pressure to 350 atm., the 
heat exchange inside the converter with 
Starting heater following the catalyst 
cooling tubes, and the water-cooled and 
ammonia-cooled condensers, 

As mentioned before in this paper, 
development of processes at high pres- 
sure went along simultaneously. Since 
many of the developments in these 


oped, Even today the very high pressure 
systems are of doubtful wisdom because 
the units must be kept small, though the 
trend in size of units has passed 150 tons 
per day and is soon to be 200 tons per 
day or more. Smallness has always been 
the prime claim for merit for all the 
equipment of the 1,000 atm. process, but 
today this is something of a drawback 
because of the competition among plants, 
the capacities of which range from 200 
tons of ammonia daily to more than 400 
tons. The second universally publicized 
claim to superiority of the 1,000 atm. 
process was the belief that an iron 
catalyst could perform efficiently on an 
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higher pressure processes have been 
based upon expediency and compromise, 
the trend can be followed by reviewing 
one which uses the highest pressures of 
1,000 or more atm, In starting off it is 
well to remember that, before being 
approved for this service, all equipment 
and vessels must be tested hydrostatic- 
ally to 1,500 atm. (22,000 Ib./sq.in. 
gauge). A synthesis pressure of 1,000 
atm. casts little credit on the splendid 
ammonia synthesis catalysts available 
today. Some of the other advantages one 
might expect from such extremely high 
pressures must be qualified because of 
departure of the gas mixture from ideal 
gas laws, the greater solubility of pure 
gas in the product ammonia, and through 
the use of much smaller manufacturing 
units having, larger leakage losses. To- 
day much better alloys and other ma- 
terials of construction make the use of 
1,000 atm. more practical than was the 
case when the designs were first devel- 
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impure gas; thus this would save the 
cost of expensive purification processes. 

This saving is not so apparent when 
such factors are balanced as the actual 
performance of the catalyst, and all other 
cost items from the higher compression, 
increased maintenance, and higher 
charges for small units. The early com- 
mercial plants used catalytic converters 
4 in. I.D. and 7 ft. long. 


Six such converters were arranged in a series- 
parallel connection to make 7% tons of am- 
monia per day. The total weight of the six 
converters was just over 4 tons (1). At first the 
catalyst being used with impure gas lasted only 
a few days. More recently the time has been 
extended from 20 to 58 days, especially in 
those plants which, for r of y and 
practicality, require the changing and reducing 
of catalysts in 20 to 24 hr. By contrast the 
large converters and catalyst, designed by 
the writer, have been run for 2,800 to 2,900 
days and then have been serviced in five days. 
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It is believed the advantage is defin- 
itely in favor of 350 atm. synthesis pres- 
sure. It appears that the sponsors of the 
superpressure 1,000 atm. processes also 
believe this as they have steadily de- 
creased the synthesis pressure until, at 
this writing, the Claude process is of- 
fered at 540 atm. It is expected that it 
will soon be down to 350 atm. The ar- 
rangement of the Claude converters for 
1,000 atm. was originally as shown in 
Figure 6 (2). 


Partially purified gas, compressed in hyper- 
compressors enters a catalyst converter (2) di- 
rectly. The converted gas is cooled (3), the am- 
monia is separated (4), the gas going to series 
converters (2a and 2b) in parallel after which 
ammonic is separated in (4a); the gas enters 
series converter (2c), with after-cooling in (3b) 
and separating in 4b, then to similor converters 
(2d—2e), cooling (3c and 3d), and separating 
(4c and 4d). The gas is reduced to atmospheric 
pressure and all ammonia condensed ovt or 
absorbed by water in (13), while the liquid 
ammonia product is being reduced to 200 Ib./ 
sq.in. gauge and degasified in (14). The re- 
leased gas carrying a large percentage of am- 
monia is also scrubbed (13). The uncombined 
gas carries a small percentage of inert gas, and, 
although the yield of ammonia was relatively 
low, this gas was degraded to a low heat con- 
tent fuel use. 


This old Claude process had an un- 
happy and shortlived existence, and on 
the second revamping with U. S. trained 
chemical engineers contributing their 
knowledge, it appeared as a 1,000 atm. 
version of the process developed by the 
U. S. Government at the Fixed Nitrogen 
Research Laboratory (3). These engi- 
neers also drew heavily on all successful 
low-pressure practices. In Figure 7, a 
guard converter (16), received all the 
make-up gas, combined some to a small 
amount of ammonia and, by reaction, 
absorbed or reduced all the original im- 
purities in the make-up to a lower value. 
These impurities were partially removed 
by cocling and separation. Next a real 
section of all low-pressure processes 
was inserted in its entirety into the now 
modified system of Figure 6. This was 
done by adopting a circulating loop with 
a standard circulating pump. This was a 
curious modification because the unnec- 
essary 1,000 atm. synthesis pressure was 
retained. 


Again referring to Figure 7, one sees (1) as 
the hypercompressor delivering partially puri- 
fied gas at 1,000 atm. to guard converter (16). 
The next steps consist of the water cooling (3a), 
end separation of ammonia and other conden- 
sables (4a). The loop is quite standard. The 
gas after contact in (2) is cooled (3) and is 
separated from product ammonia (4), and 
pumped back to converter by circulator (6). The 
special equipment, unique for these high pres- 
sures, degasifies the product and collects the 
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ammonia vaporized as aqua liquor. If the con- 
densate from (4a) is to be kept separate, the 
degasification unit and valves must be dupli- 
cated. The need today is for reduced capital 
costs, which in the last analysis means eliminc- 
tion of equipment. It is now difficult to do this 
as the engineers of the N.E.C. system have de- 

loped the standard loop of that system to 
near perfection, costwise. For large plants the 
writer has proposed a two-converter, one-circu- 
lator synthesis system, which mokes a further 
equipment saving, although for small plants such 
@ system is not economical. The use of two 
converters to do the work of one must be 
avoided, but where the plant capacity reaches 
200 to 400 tons/day, all possible economies are 
combined in a loop arrangement shown in 
Figure 8 as follows: Gas circulates over catalyst 
(2), ammonia is removed (4), volume is restored 
by fresh moke-up gas, the mixture circulates over 
(2a), io is d, the vol is re- 
stored, and the mixture enters the circulator, 
then circulates over (2) again. Either converter 
can be used alone. 


In most plants the product can be re- 
covered by the use of water only, and 
in many cases, the two condensers are 
combined into one installation. Several 
innovations, and accessories have been 
added to the loop of some high-pressure 
processes to increase the justification 
and advantages of the high pressures. 
The most interesting of these devices 
is the use of an injector in place of a 
positive piston pump to circulate the 
loop gases. Studied by U. S. engineers 
in 1928, the injector was found to be 
entirely unsuited for a 300-atm. process. 


At 1,000 atm. it has some unusual char- 
acteristics. Built much like the old, and 
now becoming an obsolete steam injector, 
it has no moving parts, is low in first 
cost, and requires little room and no 
foundations. Usually it is placed in the 
loop where the make-up gas enters as 
at (17) (Figure 7). Here the favorable 
comparisons end. Injectors, of course, 
do not work without an expenditure 
of energy; in fact they require a great 
deal of energy which must be supplied 
by the main compressors. The author 
voices a strong objection to use of 
injectors. It is always difficult to get 
compressors large enough for the big 
capacity loops now used, and it cuts 
the effective capacity of any compressor 
to serve also as a circulator. The effici- 
ency of a steam injector as a pump is 
approximately 1.8 to 2.0% under fav- 
orable conditions, but the thermal effici- 
ency is of the order of 96 to 99%. 
With dry synthesis gas containing no 
condensables, the efficiency is not more 
than 1%, but falls appreciably at part 
loads. The injector lacks ability to over- 
come appreciable heads. It is advan- 
tageous to design loops with 600 to 700 
lb./sq.in gauge resistance to flow. This 
is efficiently handled by a mechanical 
pump, but is beyond the range of an 
injector, After a review of the pre- 
ferred operating program of several 
well-run plants it can be said that the 
change in space velocity from one part 
of the day to another is considerable, 
and it is important to know accurately 
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what that change is. This is not easily 
determined with an injector. It may be 
stated here that injectors are used more 
in Europe than in the United States. 

Electric resistor starting heaters have 
always been used on the very high- 
pressure systems. The German Haber 
plants used a high-pressure hydrogen- 
oxygen burner directly on the catalyst 
in the earlier plants, and later changed 
to an inside electric resistor heater. Most 
low-pressure plants now use _ inside 
electric starting heaters, although some 
still use an outside gas-fired coil heater, 
which has been greatly improved and 
reduced in cost. Since the heater 
used so little, some designers—and the 
writer too— prefer to have a device 
which can be cut off when not in use; 
such a device avoids the insulated packed 
joints through the converter shell or 
head. The electric heater inside the 
converter can be used at low production 
rate to augment reaction heat, and furn 
ish a degree of control. 

The preferred catalyst used by all 
plants for thirty-five years or more has 
been the doubly promoted iron combina- 
tion, loaded as iron oxide and reduced in 
place. A considerably improved quality 
can now be purchased freely from a 
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United States firm in excellent packages 
at the low price of 59 cents a pound, 
It has good physical form, high activity, 
and is properly reduced in 75 to 80 hr. 
The advantages of this last factor are 
not appreciated by many plant managers. 
During reduction the entire plant 
charges, at approximately maximum 
depreciated cost, must be absorbed by 
production. It is apparent that any cata- 
lyst requiring 215 to 220 hr. to reduce 
must have some considerable advantages 
to offset the increased cost of reducing. 
The expenses of a plant producing 100 
tons of ammonia daily will amount to 
approximately $150 to $155/hr.; there- 
fore, a catalyst with slow-reduction 
characteristics, and requiring an extra 
140 to 145 hr. must have a $21,800 ad- 


vantage. There is no such catalyst 
available. 
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he continuous separation of gaseous 

mixtures by fractional diffusion 
through membranes seems destined to 
become one of industry’s basic separa- 
tion operations. The importance of this 
principle has already been demonstrated 
by its use in the Oak Ridge diffusional 
process. Although the material of con- 
struction used by the Atomic Energy 
Commission is reported to be metallic 
(7), there are literally hundreds of dif- 
ferent materials, both porous and non- 
porous, which ultimately will be investi- 
gated and may be used as barriers for 
the separation of gaseous mixtures. 

This paper compares the results ob- 
tained on two different types of porous 
membranes with those obtained on non- 
porous plastic membranes. The porous 
membranes include samples of both por- 
ous glass (an intermediate in the manu- 
facture of Corning’s Vycor) and an 
experimental ceramic membrane fabri- 
cated by the Selas Corporation of Amer- 
ica. The porous glass is characterized 
by relatively uniform pores, reported to 
have diameters from 20 to 60 A with 
a mean diameter of about 40 A.; the 
ceramic membrane has a much wider 
range of pore sizes. Thus, the porous 


Page 560 


F-Fraction Permeated 


glass membrane will exhibit only Knud- 
sen flow, but the ceramic membrane will 
exhibit both Knudsen and Poiseuille 
flow at pressures and temperatures at 
or somewhat above standard conditions. 
The characteristics of plastic membranes 
may be typified by a polyethylene mem- 
brane. Although the direction of separa- 
tion and the quantity of gas flow on each 
type of plastic membrane differ, the 
range of results obtained on any one 
membrane is about the same order of 
magnitude. 

The apparatus and the procedures 
used to obtain data on these membranes 
have been described previously (3, 4, 5, 
6, 8, 9). 


Gas-Gas Separation 


EFFECT OF TEMPERATURE 


The effect of temperature on the sep- 
aration of gases by means of porcus 
glass membranes is very small. Theo- 
retically the permeability varies with 
T°5 and the variation should be the 
same for all gases. Actually, however, 
the exponent 7 was found to vary from 
0.500 to 0.525 (6); therefore a slight 
change in separation is caused by 
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changes in the ratio of the permeability 
constants. Since the ratios of the per- 
meability constants for gases are af- 
fected only by the difference in the value 
of the exponents of the temperature, no 
appreciable change occurs in the separa- 
tion over a moderate temperature range. 
The effect of temperature on separation 
for porous ceramic membranes is more 
pronounced and results from the fact 
that the flow is dependent upon changes 
in viscosity in addition to the direct 
effect of temperature. This change can 
be predicted, however, since an equation 
of flow is known. 

The temperature dependence of the 
permeability of plastic membranes on 
gases has already been discussed in some 
detail (2 and 4). As the temperature 
coefficient of the permeabilities vary for 
different gases, increasing or decreasing 
the teinperature will generaliy result in 
an increase or decrease in the ratio of 
the permeability constants. If this ratio 
decreases with an increase in tempera- 
ture, a compromise has to be established 
between the use of higher temperatures 
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to obtain higher permeabilities and lower 
temperatures to obtain higher selectivi- 
ties; however, when the selectivity in- 
creases with an increase in temperature, 
the only temperature restrictions are the 
physical characteristics of the particular 
plastic material. 


EFFECT OF PRESSURE 

The effect of pressure on separation 
for both the porous and the plastic mem- 
branes is such that an increase in the 
pressure differential, Ap, results in an 
increase in the separation. If the down- 
stream pressure is zero, however, the 
effect-of pressure will cancel, and hence 
pressure will have no effect on separa- 
tion. If the low pressure has a finite 
value greater than zero, then the total 


pressure terms will not cancel and pres- 
sure will affect the separation. If the 
high pressure is increased while the low 
pressure remains constant at some value 
greater than zero, then the degree of 
separation also will be increased. How- 
ever, if the low pressure also increases, 
then the result may be an increase, a 
decrease, or no change in the degree 
of separation. The limit to which the 
pressure differential may be raised is 
determined by the physical strength of 
the membrane and the relative economics 
of compressor requirements. 


EFFECT OF MOLECULAR WEIGHT 
The effect of the molecular weight of 


the gas is not the same for the porous 
and non-porous membranes. The separa- 
tion could be predicted for the porous 
glass membrane with reasonable accur- 
acy by using the square root of the 
molecular weights of the gases. If the 
viscosity of the gases is considered, the 
separation can be determined for the 
ceramic membrane with a fair degree 
of accuracy from the molecular weights. 
For the plastic membranes no correla- 
tion is possible between the molecular 
weight of the gas and the separation 
characteristics. This lack of a correla- 
tion is due, of course, to the complexity 
of the flow mechanism for plastic mem- 
branes. 
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Table 1.—A Comparison of the Area Requirements for the Separation of a System 
Containing H. — ©, by Means of Polyethylene or Porous Glass Membranes 


G, = one g.-mole of feed gas/min. 
x,"2 = 0.725 mole fraction 


Temperature = 32.8° C. 
= 7.109 atm. abs. 


X,°2 = 0.275 mole fraction p = 0.987 atm. abs. 
G, Porous Glass Membrane Polyethylene Membrane 
F moles /min Area-cm.” Areo-cm.” 
0 0 0.895 0 0.855 0 
0.2 0.2 0.876 0.128 x 10° «0.836 6.51 10’ 
04 0.4 0.850 0.268 0.814 13.18 
06 0.46 0.817 0.428 0.788 20.65 
0.8 0.8 0.777 0.624 0.759 28.61 
1.0 1.0 0.725 0.845 0.725 37.56 
G,(g.-moles/min.) Area (cm.") 
Porous glass Polyethylene Porous glass Polyethylene 
x," membrane membrane membrane membrane 
0.840 0.47 0.17 0.315 x 10° 5.90 x 10° 
0.820 0.59 0.36 0.415 12.10 
0.800 0.70 0.52 0.524 17.45 
0.780 0.79 0.67 0.610 23.25 
0.760 0.88 0.80 0.705 28.61 
0.740 0.96 0.93 0.795 34.75 
0.725 1.00 1.00 0.845 37.56 
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Fig. 3. A comparison of separation for the system 


EFFECT OF MEMBRANE 


In specific instances either the porous 
or the plastic membrane may give a 
greater separation, and different plastic 
membranes may widely in their 
selectivity towards a given gas mixture, 
consequently, for any specific separa- 
tion actual separation data are needed. 
Usually the constituents which have 
molecular weights of nearly the same 
value can best be separated through use 
of plastic membranes. 

Figures 1 to 3 compare the separation 
obtainable on a polyethylene film and a 
porous glass membrane. A greater degree 
of separation is possible for the H,-O, 
mixture if the porous glass membrane 
is used. Almost no separation is ob 
tained for the N,-O, mixture with the 
porous glass membrane, but a rather 
large separation is possible with the 
polyethylene membrane. The direction 
of separation, however, is opposite on 
the two types of membranes for the 
N,-O, separation. For the three com 
ponent system shown in Figure 3 both 


vary 
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Table 2.--A Comparison of the Area Requirements for the Seperation of a System 
N, — 0, by Means of Polyethylene or Porous Glass Membranes 


G, = one g.-mole of feed gos/min. 
x,"* = 0.790 mole fraction 
x,°2 = 0.210 mole fraction 


G, 
moles /min 
0 0 0.202 
0.2 0.2 0.203 


Temperature = 32.8° C. 


® = 7.109 atm. abs. 
p = 0.987 atm. abs. 


Polyethylene Membrane 


Area-cm.” x,° Area-cr * 
0.400 0 
0.322 « 10° 0.348 0.312 x 10° 


the degree and the direction of separa- 
tion are different with the two types of 
membranes. Thus the problem of find- 
ing the ideal membrane for the partic- 
ular separation is even more complex. 
A comparison of the rates of gas 
flow from the permeated, that is, down- 
stream, side of the membrane for 
H,-O, and N,-O, shows that the perm- 
eability through the porous glass mem- 
brane is approximately one thousand 
times as great as in the case of the 
polyethylene film. Thus the area re- 
quirement a cell would be much less 
for the porous glass membrane. A com- 
parison of the areas for these mem- 
branes for a particular separation is 
shown in Tables 1 and 2. The porous 
ceramic membrane is about thirty times 
more porous than the porous glass mem- 


brane, and thus the area requirement for 
similar separations would be even less. 
At higher pressures, however, where 
the separation obtained on the ceramic 
membrane is reduced, additional separa- 
tion cells would be required. Of course, 
the cost of the membrane and of the cell 
would have to be considered, and the 
membrane with the least area require- 
ment would not necessarily be the most 
economical, Ceramic membranes, which 
require a greater recycle, increase the 
cost of compression, 


PREDICTION OF SEPARATION 


For both the organic and the inorganic mem- 
branes the equations presented for determining 
separation from permeability data (5 and 9) 
provide accurate and satisfactory predictions. 


8 T 
Pas | 
eg 
© Hg~ Og Mixture 
He-Ne Mixture 
— Calculoted Values 
Bs | | 
ao | Fig. 4  Permeobility 
through porous media- 
| 
T bo 
Oy 
Ne 
Po, | 
20 +40 60 60 100 120 
p - cm.Hg 


Chemical 


Engineering Progress 


The total rate of flow from the low pressure 
side of the membrane may be correlated at o 
given temperature by means of the following 
equations: 


for porous 


b'p'(r — p) 


[ (wX,* — pX,*) 
c 
VM, 
for porous glass membranes 


= a) 
VM, 


x 4 
VM, VMs 
(2) 
for plastic membranes 


(N,)r = P,(wX,* pX,*) + pX,”). 
(3) 


The value of the resulting permeability con- 
stant can be obtained in the following manner: 


(4) 


The rate of flow of each of the constituents 
through the membrane can be obtained by the 
following expressions: 
for porous ceramic membranes 


(N,), = = ——(wX,* — px,*) 


VM, 


for porous glass membranes 


= = ——— (wX,4 — pX,“) 
VM, 
(6) 
for plastic membranes 
(Nyda X,“(N,)¢ = px,*) (7) 


Equation (1) is a general expression for the 
flow of gases through a porous membrane in 
which mixed flow is present. As such it repre- 
sents a new modification of the relationships pre- 
sented by Adzumi (1) and by Kammermeyer and 
Ward (10). The essential difference between 
Equation (1) and the Adzumi equation is that 
the effects of the fraction permeated and separa- 
tion are accounted for directly, but Adzumi’s 
equation does not do this. Equation (1) is 
similar to Kammermeyer and Ward's except that 
it is more inclusive since it is a general equation 
and their equation is applicable only over a 
small range cf variables. if the flow through 
porous media is entirely moleculor, then the 
slope of the line resulting from a plot of the 
permeobility, P, versus the average pressure, p’, 
will be zero, and thus the term containing p’ 
will become equal to zero; on the other hand 
if the flow is entirely laminar, then the other 
term will become equal to zero. In the first case 
the resulting equation will be identical to that 
of Knudsen (171) and in the second case oan 
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Porous Glass Membrane 
‘ 0.4 0.4 0.205 0.644 0.300 0.648 a 
ina 06 046 0.207 0.966 0.263 0.966 
0.8 0.8 0.209 1.288 0.234 1.376 


equation similar to that presented by Poiseville 
will result. Equation (2) is a statement of the 
first case. The difference between this equation 
and Knudsen’s equation lies in the fact that 
Equation (2) takes into account the effects of 
the fraction permeated as well as of the separa- 
tion obtained. Figure 4 shows the agreement 
between the experimental results and the calcu- 
lated values based on these equations for a 
ceramic membrane. 

A comparison of the ideal separation obtain- 
able on the various porous membranes with the 
theoretical value predicted by Graham's Low, is 
given in Table 3. The value of the ratio a is 
very close to the theoretical value in every case 
for the porous glass membrane with the real 
gases. However, this is true only at low pres- 
sures for the ceramic membranes. 


Gas-Vapor Separation 
EFFECT OF TEMPERATURE AND PRESSURE 


The effect of temperature and pres- 
sure on the separation by means of 
porous glass membranes of mixtures 
containing both gases and vapors is 
large. Not only are the permeability 
constants affected to a much greater 
extent than are those for the separation 
of gases, but the actual separations are 
also affected. In general, the lower the 
operating temperature or the higher the 
upstream pressure the greater the devia- 
tion from values predicted by the equa- 
tions used for gas-gas systems. This is 
not surprising since the effect of ad- 
sorption, which appears to be present 
when vapors are included, would be ex- 
pected to increase as the temperature is 
lowered, and/or the pressure increased. 
At conditions of constant temperature 
an increase in the pressure differential 
may result in an increase or a decrease 
in the separation depending upon the 
adsorption characteristics of the par- 


ticular vapor. Changes in the pressure 
differential across the membrane as well 
as a change in the pressure on either 
the upstream or the downstream side 
of the membrane at conditions of con- 
stant temperature and constant pressure 
differential, result in a change in the 
separation obtained. 

The effect of temperature on the por- 
ous ceramic membrane is similar to that 
observed for the porous glass membrane. 
Although adsorbed flow is present, it 
does not appear to have much effect in 
comparison with the laminar flow 
through the larger capillaries. 

As far as the plastic membranes are 
concerned, the effects of temperature 
and pressure on gas-vapor mixtures are 
the same as those on gas-gas mixtures. 


EFFECT OF MOLECULAR WEIGHT 


A correlation between separation ob- 
tained and the molecular weights of the 
vapor and gases cannot be postulated 
for either the porous or plastic mem- 
branes. The occurrence of adsorbed flow 
accounts for this in the case of the 
porous membran:s, and adsorption or 
solution phenomena account for it in 
the case of the plastic membranes. 


EFFECT OF MEMBRANE 


Somewhat different separation char- 
acteristics are observed when different 
porous membrane samples are used. The 
separation obtained with plastic mem- 
branes, especially nonplasticized films 
such as polyethylene, does not seem to 
be affected appreciably when different 
samples of the same type of film are 
used. The separation obtained with 
plasticized plastic membranes, however, 
is greatly affected when different film 
samples are used. 


PREDICTION OF SEPARATION 


The results of experiments using gas- 
vapor mixtures with porous membranes 
do not give good agreement between ex- 
perimental values and values calculated 
from the permeability data. In the most 
extreme case there is actually a change 
in the direction of separation at differ- 
ent conditions although the direction of 
separation predicted from permeability 
data does not change. The agreement 
between experimental and calculated re- 
sults improves as the temperature of the 
mixture is raised, and/or the upstream 
pressure decreased. The closer the vapor 
approaches the condition of a conden- 
sable vapor, the greater is the deviation 
between the calculated and the experi- 
mental values. 

For separations on plastic membranes 
with gas-vapor mixtures the experi- 
mental results agree quite well with 
the values calculated by use of actual 
permeability data, 

A relationship which will predict the 
rate of flow from the downstream side 
of the membrane has not yet been ob- 
tained for flow through either porous 
glass or porous ceramic membranes, Any 
relationship which will be acceptable 
must include apparently at least three 
terms, that is, one term to predict each 
of the types of flow present. Such an 


material separation 


equation is necessarily complicated and 
will depend largely upon the variables 
affecting adsorption. 

The flow through plastic membranes 
may be predicted by using Equation (3). 
Good agreement is found between ex- 
perimental values and the results ob- 
tained from this relationship. 


Table 3.—A Comparison of the ideal Separation Efficiencies of Porous Membranes at 25° C. for Various Binary Gas Mixtures * 


Porous glass 
Number | 
a = K,/K, 
Gas Ideal 
mixture (M/M)% p’ =O p' =1 
4.00 3.68 3.68 
H,—CO, ......469 3.16 3.16 
~~ 
1.069 1.075 1.075 
0,—-CO, ...... 1.170 0.857 
...... 
H,—SO, . 5.657 
H,—CH, ...... 2.828 
tH,—C.H, ..... 3.740 
tH,—C,H, . 3.870 
4.690 
tH,—C.H, ...-. 5.380 


4.103 3.951 3.678 
4.00 3.368 3.200 


4.267 2.065 2.060 


* Note: All values of a are bosed upon ratio of K of pure components. 


t In port from data (6 and 9). 


Porous gloss Porous gloss Porous ceramic 
Number I! Number Il! 
a = K,/K, a = K,/K, a = K,/K, 

p’ = 2 p’ 0 p’ = 1 p’ 2 p’ = 0 p’ = p’ 2 p’ = 0 p’ 1 p’ = 2 
368 341 3.41 344 365 365 365 324 327 3.27 
3.42 3.185 3.185 3.185 3.45 3.45 3.45 2.50 2.94 3.25 
3.16 471 4.57 4.507 4.23 3.51 3.10 
pales 1.335 1.335 1.335 1.405 1.405 1.405 a 
1.075 1.068 1.068 1.068 1.055 1.055 1.055 1.29 1.115 1.035 
0.857 1.338 1.300 1.282 asad wan agate: 1.305 1.04 0.920 
vetas 3.765 3.556 3.200 7.35 7.90 8.55 

4.923 3.200 1.778 ene 
2.70 2.70 2.70 2.31 


2.3) 2.3) 
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Vapor-Vaper Separation 
EFFECT OF TEMPERATURE AND PRESSURE 


have been ob 


served to approach the characteristics 


Superheated vapors 
exhibited by gases as the operating tem 
perature approaches the critical value 
For conditions of constant pressure, the 
separation is the 
vapors passing over the membrane are 
superheated. Better 
served, however, when the operating 
temperature approaches the saturation 
(8). In a like manner as 
upstream pressure approaches its 


found to decrease as 


separation 1s ob 


temperature 
the 
saturation value better separation is ob 
served, and conversely, the separation is 
decreased when the upstream pressure 
is reduced. An increase i 
tion resulting from a decrease in the 
downstream pressure indicates that the 
hest operating conditions occur at low 
at saturation 


in the senara 


upstream pressures, tem 
peratures, and at low values of the frac 
tion permeated. No experiments have 
been conducted with the porous ceramic 
membrane or the plastic membranes and 
vapor-vapor mixtures. The separation 
using the ceramic 
would seem, however, to be similar to 
that obtained with the porous glass mem- 
brane, and the separation for the plastic 
membrane will be similar to that ob 
tained with plastic membranes and gas 
vapor mixtures, 


porous membrane 


EFFECT OF MOLECULAR WEIGHT 

\s in the case of gas-vapor mixtures. 
the effort of molecular weight for mix 
tures containing only vapors cannot be 
approximated because of the complexi 
ties introduced by adsorption phenomena 
with porous membranes and absorption 
or solution effects with plastic mem 
branes. 


PREDICTION OF SEPARATION 


The equations which have been presented to 
date for porous membranes cannot be applied 
to the flow nor to the separation of vapors. The 
lack of correlation for vapors is attributed to a 
combination of distillation within the capillaries 
and adsorbed flow. It is 
vapor separation through porous media be de- 
termined experimentally for every mixture con- 
sidered. 

Separation results for vapors with plastic mem- 
branes appear to be identical to the values 
calculated from the permeability data and the 
rates of flow correspond to those predicted by 
Equation (3). 


recommended that 


Conclusions 

This paper presents an integrated pic 
ture of the current state of development 
of membrane separation in the gaseous 
phase. Although no work has been re 
ported so far on thin metallic films, it is 
obvious that such films represent poten 


tially useful membranes, particularly 
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where high temperatures are applied and 
where ease of construction and shaping 
of a membrane may become important 

Ihe effect of temperature and pres 
sure on the separation of gas-gas mix 
tures by use of porous glass membranes 
and of yas-ygas, gas-vapor, and vapor- 
vapor mixtures in the case of the plastic 
membranes can be predicted from per 

data with considerable ac 
The effect of temperature and 
pressure cannot be predicted, however, 
and 


meability 
curacy 


for the separation of gas-vapor 
vapor-vapor mixtures by means of either 
the porous glass or the porous ceramic 
membranes 

The effect of the molecular weight of 
gaseous substances on separation could 
not be determined for either the plastic 
or the porous membranes when vapors 
considered. If relationship 


were any 


these factors, it is ob 
scured by the complexity of the mech 
anism of flow. 


calculated separation data for the plastic 


exists between 


agreement between actual and 
membranes is quite satisfactory for all 
gas For the 
porous membranes agreement 1s 
entirely lacking for both the gas-vapor 


and the vapor-vapor mixtures although 


three muxtures use ot 


such 


good agreement is found for the gas-gas 
mixtures. For the use of porous glass 
membranes separation of mixtures con- 
taining vapors occurs in the opposite 
direction to that predicted by the per- 
meability data. 

agreement he- 
tween predicted and actual downstream 
flow rates for both porous membranes 
with a gas-gas mixture and for all three 
mixtures with plastic membranes. A 
correlation was not between 
actual and predicted flow rates through 
the the mix- 
tures contained vapors 


Good was observed 


obser ved 


porous membranes when 

Since there appears to be no ready 
means of comparing the relative separa 
tion the various mem- 


branes, the final choice of a membrane 


efficiencies of 


for a specific separation must be based 
upon a comparison of actual experi- 
mental data under actual op- 
erating conditions. Furthermore, the 
final decision concerning the choice of 
a membrane is very complex, and such 


obtained 


a decision cannot be made on the basis 
of the separation data alone, but must 
include, and will often be determined 
by, consideration of economic factors. 
At tke present state of development 
membrane separation in the 
phase constitutes a promising field. Ac 
tual applications, however, are still lim 
ited to special applications, as, for ex 
ample, isotope separation. A more com- 
plete knowledge of membrane separation 
potentialities will lead to applications 
which at present are accomplished more 
economically by conventional separation 


gaseous 
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methods. Also, by the development of 
membranes which possess greater sep 
aration efficiencies and permit higher 
rates of flow the field of application 
of this method of separation will be 
greatly enlarged. The development of 
better membranes with a greater selec- 
tivity and a greater permeability would, 
of course, make the use of such mem- 
branes for separation more economical. 


We wish to express our grateful ap- 
preciation to the United States Atomic 
Energy Commission for sponsorship of 
the many investigations which form the 
basis of this treatise 


Notation 
b = proportionality constant 
b’ b/T 


c proportionality constant 
fraction permeated (N_/N,) 
rate of flow (g-moles/min.) 


F 

G 

K = permeability constant (P \/ T) 
M = molecular weight 

N rate of flow (std. cc.-cm. /sec.-cm.”) 
P 


permeability constant (std. cc.-cm./ 
sec.-cm.”-cm. Hg) 
p downstream pressure (cm. Hg) 
p’ average pressure + p)/2 
T = temperature (degrees Kelvin) 
x composition (mole fraction) 
a ratio of the permeability constants 
(P,/P, or K,/K,y) 
Ny = viscosity (centipoises) for gas mixtures 
" upstream pressure (cm. Hg) 


Subscripts f, 0, p, refer to the feed gas, high 
pressure outlet gas, ond low pressure outlet 
gas streams, respectively. 

Subscripts and superscripts T, A, B, refer to the 
total flow rate, components A, 8, respectively. 
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Entrainment data from an investigation of small bubble cap trays of 14.75 in. 
diam. have been correlated in terms of vapor and liquid densities, surface tension, 
tray spacing, column cross section, vapor velocity, weir height, and calculated 
crest. The data are correlated with an average deviation of +10%. A com- 
parison of this correlation with pertinent data in the literature shows reasonably 
good agreement, average deviations for different sets of data falling in the 


range of 10 to 30%. 


A comparison of correlation entrainment values for bubble cap trays with experi- 
mental entrainment values for a typical Turbogrid tray design is also presented. 


[' the design of bubble cap columns for 
optimum capacity and efficiency it is 
at times to consider the 
amount of liquid entrained in the vapor 
stream rising from the tray and the 
effect of this entrainment on capacity 
and efficiency. Furthermore, estimation 
of the entrainment is important in de 
termining the contamination of overhead 
and side-cut strearis. At the present time 
no generally acceptable method for pre- 
dicting entrainment from bubble cap 
trays is available in the literature. The 
capacity indices presented by Souders 
and Brown (10), Carey (1), and 
Kirschbaum (6) indicate points of sig 
nificant entrainment and conse 
quently important in determining tray 
capacity, but they do not yield quantita- 
tive estimates of the entrainmert at 
either capacity or below-capacity flow 
conditions. 

Eduljee gives an equation relat- 
ing entrainment (defined as the weight 
ratio of entrained liquid to dry vapor) 
to the vapor density, bubble cap tray 
spacing, slot opening, and static seal. 
This equation correlates the logarithm 
of the entrainment defined thus as a 


necessary 


are 


(2) 


(slot 
Secause of the 


function of the 
slot Length 
extreme sensitivity of the predicted en 
trainment to the slot opening by this 
equation and uncertainty in the predi 


linear parameter 


opening 


tion by available methods of slot open 
ing, this correlation is of doubttul valid 
ity when applied to many bubble 
tray designs. The 
hanced by the fact that the slot opening 
on an operating tray with a number of 
caps does not ordinarily correspond to 


cap 


uncertainty is en 


that for a single cap with no cross flow 
of liquid. There is a therefore, 
for a reliable method for estimating en 
trainment even if the method is 
what restricted in application. 
The correlation of entrainment from 
bubble cap trays presented in this paper 
is based .on unpublished 
measurements. Comparison of the cor- 
relation with literature data on bubble 
cap entrainment indicates that there is 


need, 


some 


entrainment 


reasonable agreement between predicted 
results from the correlation and the ex- 
perimental data for the range of tray 
loading and tray structural 
most representative of commercial bub 
ble cap columns. In addition to the 


variables 
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6 
Superficial Air Velocity, ft/sec 


Representative en 
bubble 


Fig. 1 
trainment curve for 
cap trays 


correlation for entrainment from bubble 
cap trays, comparisons between entram 
ment from Turbogrid trays and bubble 
cap trays are shown 


Experimental Basis for Bubble Cap 
Entrainment Correlation 

The entrainment dato on which the correlation 
is based were obtained in a 14%4-in. diam. col 
umn. The troys used in the experimental tests 
had two bubble caps and the structural variables 
investigated included tray spacing, weir height, 
and cap design. Both liquid and vapor flows 
were varied in the investigation and the systems 
The 
air-spindle oil system had an interfacial tension 
To obtein the dota the en 


oir-water and air-spindle oil were tested 


of 30 dynes/cm 
trainment wos collected ond measured on o 
collector tray above the top operating bubble 
cop tray. The collector tray had no downcomer 
but hod, otherwise, the some geometry as the 
other trays in the column. This method of meas 
uring entrainment may not be truly representa 
tive of tray-to-tray entrainment within o bubble 
cap column section but in view of the fact thot 
results achieved by this method ore more repro 
ducible (11), it wos selected 

Table 1 summarizes the structural detoils of 
the bubble cops and trays ond the flow rates 
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represented in the tests and used in developing 


the correlation. In to the layouts de- 


scribed, several others were studied in which cap 
design alone was a variable. The correlation is 
limited however to the layouts described in 
Table 1 as being most representative of bubble 
cap trays encountered commercially. The criteria 
used were the riser and slot area per tray. 


Development of the Correlation 

The tray riser ond slot areas for the correlo- 
tion were limited to the range ordinarily en 
countered in acceptable bubble cap tray designs. 
Therefore, experimental data for tray designs 
with low riser or slot areas are not correlated 
by the equations developed; moreover, the corre- 
lation does not apply well to tray spacings of 
less than 12 in. It has been shown (5) that for 
low tray spacings in perforated trays with down- 
comers, it is necessary to use (T +m) as a cor 
relating parameter for tray spacing where n is a 
constant. 

Besides the limitation on tray structural var- 
iables covered, the correlation was restricted to 
the vapor velocity range in which entrainment 
becomes significant and in which most commer- 
cial bubble cap tray applications fall. This flow 


rate limitation is illustrated in Figure 1, which 
shows a typical entrainment curve for the air- 
water system. For superficial air velocities of 
less than 4 ft./sec., the liquid entrainment is 


apparently a plex ph , and inas- 
much as for air velocities of less than 4 ft./sec. 
the corresponding vapor load parameter is low 
compared with those encountered in industrial 
practice, no attempt was made to correlate the 
data in this range of vapor flow velocities. In 
any event, entrainment rates are low in the 
excluded flow rate range. For air velocities 
greater than 4 ft./sec., log En is a linear func- 
tion of the velocity, and since this relationship 
was found to hold over the selected range of 
structural variables, it was adopted as the funda- 
mental basis for the correlation. It should be 
noted that in contrast to previous attempts at 
correlating bubble cap tray entrainment, En is 
taken here to be the weight rate of entrainment 
rather than the ratio of entrainment to vapor 
flow. Use of entrainment in this manner appears 
essential to the success of the correlation. 

The vapor loading parameter adopted was 
U,(p,/Ap)'*. Although the use of this function 
was not investigated in experimental tests in 
which the vapor density was varied, it is indi- 


cated by analogy to the established capacity 
indices. The effect of tray spacing is coupled 
with the vapor loading parameter by an additive 
term, ¢/T, where ¢ is a correlation constan?. The 
effects of cap slot height, slot opening, static 
seal, and weir crest were found to be correlated 
by including these factors in the logarithmic term 
together with the entrainment. The resultant 
tion for entrai t for the air-water system 


with an interfacial tens: of 70 dynes/cm. is 


En 
log,, 
A,(h, +h, h, + h,) 


27.3 p, 
3.95 + —— + 10.75 U,{ —— 
T \p 


The corresponding equotion for the air-spindle 


(1) 


oil system (30 dynes/cm.) is 


En 
Ah, +h, h, + 4,) 


Type of Cap 
Cap detail: 


Nominal O.D., in 
Height, in. 

Cap. 1.D. at top of slots, in 
Minimum riser 1.D., in. 
Riser area, sq.in./cap .. 
Inside cap area, sq.in./cap 
Annular area, sq.in./cap 
Reversal area, sq.in./cap 


Type of slots . 


Slots per cap . 
Slot area, sq.in. 
Slot width at base, in. 
Slot width at top, in 
Slot height, in. . 
Skirt clearance, in. 
Slot top elevation, in. 


System tested . 


Column diam., in 
Weir length, in. 
Weir height, in. 
Cap center to center spacing, in. 
Liquid rate, gal./min. 

Static liquid height, in. 

Liquid density, Ib. /cu.ft. 

Vapor density, Ib./cu.ft. . 
Liquid viscosity, centipoises . . 
interfacial tension, dynes/cm. .. 


* Approximate, insufficient data. 
| Observed dynamic height. 


Table 1.—Entrainment from Bubble Cap Trays 


Bubble cgp, tray, and column details, rate and physical variables tested. Correlation basis and literature data 


Correlation basis 


Round Round Round 
pressed cast cast 


5.5 . 
4.25 4.13 3.94 
5.31 5.06 5.10 
3.07 3.07 3.07 
7.40 7.40 7.40 
22.2 20.2 20.4 
12.5 8.90 9.95 
9.65 10.5 9.08 


closed open open 


rectangle trapezoid trapezoid 

36 28 33 
0.22 0.259 0.293 
0 236 0.354 0.354 
0.236 0.079 0.197 
0.985 1.42 1.10 
0.394 0.197 0.55 
1.65 1.617 1.65 


air-woter air-water air-water 
air-spindle air-spindle air-spindle 
oil oil oil 


14.76 14.76 14.76 
11.5 11.5 1.5 
1.97-2.99 1.97.-2.99 1.97-2.99 
2 2 2 
7.48 7.48 7.48 
16.7-41.9 16.7-41.9 16.7-41.9 
52.4-62.3 52.4-62.3 52.4-62.3 
0.0735 0.0735 0.0735 
1-16 1-16 1-16 
73-30 73.30 73 30 


Sherwood Holbrook 
and and 
Jenny Boker Strang 
Round 
Round cost Hexagonal 


(across flats) 


40 2.75 4.25 
3.00 3.125 4.00 
2.375 
2.00 1.625 3.00 
3.14 1.50* 7.03 
12.6 * 4.46* 15.9 * 
9.56" 2.96* 8.87* 
8.15* 1.28* 2.36" 
open open open 
trapezoid trapezoid trapezoid 
33 14 24 
0.117 0.296 0.42 
0.1875 0.309 0.375 
0.125 0.219 0.1875 
0.75 1.125 1.50 
0.25 0.00 0.25 
1.00 1.125 1.75 


air-water steam-brine air-water 


36.0 
7 2 27 
5.25 3.63 5.5 
1.77 1.73 -3.03} 2.31 
62.3 59.8 62.3 
0.0735 0.0369 0.0735 
1 1 
73 59 64 73 
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= 
3.725 + - ~ + 10.75 U, ~ 
T \p 
(2) 
| ‘Fe 
. 
ve 


In Equations (1) and (2), h, is the slot opening 
calculated by the Rogers-Thiele (7) slot opening 
equations with coefficients modified to fit the 


data of Griswold (3), and U, is the vapor ve- 1.0 — — deeinnesnen — 
locity based on the free column area, A,, de- : : 
fined as the total column cross section minus one 0.6L Reference T ~ i ing. 
nc s 
downcomer area. © 15.0 
The weir crest, h., can be calculated from the and Jenny @ 18.1 
fomiliar Francis weir formula, in 0.3F 4 20.9 
> 
24.0 
q 2 le Strang Go 24.0 
h., in. (3) 18.0 . 
2.98 
wie O.1F 
~ Correlation 
or from other weir crest equations where re- B « o Line 
quired. The slot opening equation for trape- <— 
zoidal slots was la 
Q 070 \ 
A! Py w.+w, J ho 
A a 
2.5 h, (4) 0.01 i i 
W, h, 25 3.0 3.5 4.0 4.5 5 0 
(8) 
The similar equot for rectangular slots was I ©"aP 
oe ( Ne ) 4," (5) Fig. 2. Comparison of correlation with data of Sherwood and Jenny, and Strang. 
Pe h, 


Equation (1) agrees with 75 entrainment 


measurements with an average deviation of 


11%; Equation (2) correlates air-spindle oil dato 


for 14 runs with an average deviation of 10%. 


entrainment 


Comparison of Correlation Equations 
with Data in the Literature 


Data in the literature reporting en 


trainment measurements falling within 
the range of experimental variables 


having significant interest are relatively 


scarce. When the correlation equations 


were compared with the experimental 1.0 
measurements, all data obtained in col- ‘ 
Tray Spacing, 
umns of the order of 2 in. diam. were 0.6F inches 
excluded as nonrepresentative because © 12.0 e 
of wall effects. In addition, the data for @ 15.5 ry 
layouts with too low riser or slot areas 2 sas 4 18.0 ° 
were not considered. The data not thus + 4 20.0 ™ Correlation 
eliminated are those of Sherwood and a @ 38.2 4 Line 
Jenny (9) and of Strang (11) for the a fe iI 
air-water system and those of Holbrook wij 9-1 a 
and Baker (4) for steam-brine. Figure 
2 shows the comparison between the 
correlation and the data of Sherwood by 
and Jenny and those of Strang. The 0.03- 
agreement is good, average deviations ‘oa. . 
being 10 and 209 respectively for the 
two sets of data. Coraparison with the 
data of Holbrook and Baker, shown in 0.01 1 1 i 1 
Figure 3, indicates an average deviation 2.5 3.0 3.5 4.0 4.5 5.0 
of 30%. These data, however, show a 5 Pg i/2 


Uo 


low order of reproducibility, and so a 


considerable deviation relative to any 
correlation is to be expected. Included 
in Table 1 are descriptions of the bubble 
cap layouts, compared in Figures 2 and 
3 to the correlation equations. 


Fig. 3. Comparison of correlation with data of Holbrook and Boker 
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Fig. 4. Relative entrainment from bubble cap trays and Turbogrid trays without 
downcomers (high capacity Turbogrid trays). 


Limitations of the Correlation 


Although the correlation of the ex- 
perimental data appears to be acceptable, 
some uncertainty may limit the applic- 
ability of the correlation equations. Of 
the variables covered, tray spacing and 
liquid submergence appear to be ade- 
quately correlated; it should be noted 
noted however that several of the sets of 
data in the literature (see Table 1) were 
obtained with no liquid flow and conse 
quently do not include the effect of a 
weir crest. In the work of Holbrook and 
Baker (4) dynamic liquid levels and slot 
openings were visually observed, and 
these rather than calculated values were 
used in comparing the data to the corre- 
lation. The semilogarithmic relation be- 
tween En and vapor velocity is well 
established but the use of the generalized 
vapor loading parameter U,(p,/Adp) 
is not. The effects of interfacial tension 
have not been adequately explored as is 
shown by the difference between Equa 
tions (1) and (2). The experimental 
data used in developing the correlation 
included the effect of liquid flow across 
the tray but the column diameter was 
too small to establish any of the effects 
cross flow of liquid would have on en- 
trainment. The literature data do not 
provide any clarification of this point 
since cross flow of liquid was not em- 
ployed in a column with a diameter large 
enough to test this variable. Cross flow 
of liquid probably is a significant factor 
in large columns, however, and_ this 
consequently renders the correlation 
somewhat uncertain. Other 
which are believed to affect the entrain- 
ment include liquid viscosity and number 
of cap rows per liquid pass. As limited 
by the correlation basis described prev- 
iously, cap design and spacing are prob 
ably not significant variables provided 
riser atid slot area specifications are met. 


factors 
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Entrainment from Turbogrid Trays 


Entrainment measurements for Tur- 
bogrid trays have been obtained for 
a wide range of liquid and vapor flow 
rates and of tray structural variables. 
The column used in these experimental 
tests had a cross-sectional area of 9 sq.ft. 
and the tray spacing used was 18 in. 
The data were obtained with the air- 
water system and the entrainment was 
measured by collecting the entrainment 
ina collector tray above the top operat 
ing Turbogrid tray. The collector tray 
spacing above the top tray was equal to 
the tray spacing in the Turbogrid sec 
tion of the column. The air stream 
from the collector tray passed through 
a York mat to deentrain residual en- 
trained liquid in the exit air stream. 

Comparative entrainment rates for 
bubble cap trays and representative Tur- 
bogrid trays are illustrated in Figure 4 
for high capacity Turbogrid trays (8). 
The bubble cap entrainment rates were 
calculated by use of Equation (1). The 
bubble cap tray design selected for com- 
parison with the Turbogrid data had the 
same total tray area as the Turbogrid 
tray (9 sq.it.), with 24%4-in. weir height 
and 18-in. tray spacing, and a layout 
with 10 round cast caps. The layout had 
a riser area of 8.7% of the tray area 
and a slot area of 8.9%. The downcomet 
area was 13.5% of the total column 
cross section and the weir length was 
2.1 it. The relative entrainment rates 
are plotted as a function of the fraction 
of Turbogrid capacity for three liquid 
rate conditions corresponding to low, 
average, and high liquid loadings. 

The comparison in Figure 4 shows 
that Turbogrid trays have considerably 
lower entrainment than a bubble cap tray 
of normal design at the same tray spac 
ing. The entrainment ranges from 3 
to 60% of the calculated bubble cap rate. 
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A considerable effect of liquid flow is 
noted and the relative entrainment rate 
declines as capacity is approached for 
low and average liquid rates and in- 
creases at high liquid rates. The higher 
entrainment rate from the bubble cap 
tray results in part from the greater 
liquid holdup on the bubble cap tray as 
reflected in the magnitude of the term 
(ha+h,—h,+h,) in Equation (1). 
An additional factor in the higher bubble 
cap entrainment is the higher value of 
U, for the bubble cap tray case result- 
ing from the obstruction of a part of the 
column cross section by the liquid 
downcomer 


Notation 
A, column cross section available for 
vapor flow, sq.ft 
A, = single slot area, sq.ft. 
c constant 
En entrainment, |b./min. 


h weir crest, in. 

h elevation of top of slots, in. 
h, = slot height, in. 
h 


slot opening, in. 


h,, = weir height, in. 
|... = effective weir length, in 
n constant 


q liquid flow, gal./min. 
Q vapor flow, cu.ft. ‘sec./slot 
T 


tray spacing, in. 


U, = superficial vapor velocity based on 
area A,, ft./sec. 
W, = width of slot opening at top of slot, 


in. 

W, = width of slot opening ot base of 
slot, in. 

p, = gas density, Ib. /cu.ft. 

\p = liquid density—gas density, !b./cu.ft. 
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programming of 
kinetic calculations 


for 


automatic computation 


The chemical engineer is not generally familiar with problems of numerical 
analysis, the details of programming strategy, or the coding methods for machine 
solution. A recent problem in predicting the behavior of a chemical-reactor system, 
requiring the solution of a group of complex mathematical equations, was posed 


in a paper by Messrs. Gee, Linton, Maier and Raines (C.E.P., October, 1954, page 


497). The kinetic equations used were described in the aforementiond paper. 


In the present example these problems were answered by trial or by literature 


searches. Because of the potentially wide application of machine methods to 


solve chemical engineering problems some experience gained in solving this 


problem is recorded here so that others with similar problems may arrive at useful 


answers more directly. 


0": the technical problem has been 
stated in mathematical terms, as was 
done in the (4), a 
practical means must be found of arriv 
ing at the solutions. The ob 
jective is to find the particular values 
of the operating parameters which wiil 
maximize production of the reactor sys 
tem when it is subject to temperature 
restrictions and fouling tendencies. 
Mathematically the problem is to find the 
maximum value of the production S, 


companion paper 


desired 


where 
ob 
ty, te, tg)dd 


x, is determined by solution of the fol- 
lowing equations which were developed 
in the companion paper (4): 


aL 
PD, By 
exo ( 
(1) 
yt 2 
al WC» aL 
(2) 


j = 1, 2, 3, designating the jacketed 
sections 
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U 0 for adiabatic section 
U 10 for (t; —t) >o 
Op x,2(r + 1—2)2(t 4+ 273)2 
al 
(3) 
au 9 
Ob 


B, 
sexp| As t+273 
(4) 


where ky, ko, ky, Ay, As, 


are numerical constants. 


B,, and B, 


Matching the Problem and the Computer 


Experience has shown that, in general, 
a variety of computers can be used in 
solving reactor problems. Various char 
acteristics of different computers can be 
used to advantage only if the choice is 
made with a specitic problem in mind 
It is important to note that other reactor 
problems have been successfully solved 
on machines the 
The widely available electronic 
these 


rejected for present 


problem 


analog computers were among 


considered 


ANALOG COMPUTERS 


The difficulties in adapting 


speci ti 
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Fig. 1. Massachusetts Institute of Technol 


ogy Whirlwind Computer—Central Control 
and Input-Output Equipment 


J. A. Beutler 


E. |. du Pont de Nemours & Co., Inc. 
Wilmington, Delaware 


the present problem to solution on an 
electronic analog computer include the 
following : 


1. Equation (1) is extremely nonlinear. At least 
three variable multipliers and two arbitrary 
function generators are required. The cas 
cading of this number of nonlinearities in an 
analog machine usuolly couses difficulty in 
maintaining accuracy since variable multipli- 
cation and function generators ore inherently 
less accurate than linear operations for on 
analog computer. 

2. The irregular behavior of the heat-transfer 
term in Equation (2) is awkward for analog 
computotion. As described previously U 0, 
U 10 or U is based on previous calculo 
tions (Equation (4), depending on computed 
temperatures or length. The jacket tempera 

tures ond the diameter, D, vary from one 

section to the other. The change of condi 
tions along the reactor could be solved on 
analog machines by considering the equation 
separately for each set of conditions; how 
ever, this method would quodruple the al 


ready large number of solutions 


briefly enumerated 


electron 


The 
apply 


difficulties 
largely to differential 
analyzer The electromechanical differ 
ential analyzer, such a 
Massachusetts Institute 


can handle these equations without set 


the large unit at 
ol hnology 
ious difficulty since it is possible to stop 


the integration at approximate point 
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and make changes in parameters and 
boundary conditions. However, this 
possibility again slows down the solu- 
tion, and with its already slow operat- 
ing speed the mechanical differential 
analyzer would not appear to be the best 
means of solution. 

The disadvantages led to the conclu- 
that available analog computers 
would not adequately solve the present 
problem in a reasonably short time. If 
simplifications could have been made in 
the equations or the total number of 
solutions required could have been re- 
duced, the advantages of analog solution 
might have reversed this conclusion. 
Neither compromise was desirable in the 
present problem, 


sion 


Digital Computers 


the 
turnish examples of digital machines. 
The I.B.M. 604 or 605 and the Reming- 
ton-Rand 409 electronic calculating ma- 
chines find many uses in technical com- 
putation but are not considered general 
purpose computers. These 
operate at rather high speeds but have 
insufficient storage for prob- 
lems of the type The 
1.B.M, Card-Programmed Calculator is 
at present the most widely used digital 
computer. The larger and more ver- 
satile digital computers, the “electronic 
brains,” include such machines as the 
Eniac, Ordvac, Seac, Univac, Whirl- 
wind, 1.B.M.’s 701 (Defense Caleula- 
tor), and a number of others. 


Some of punch card equipment 


machines 


capacity 
considered here. 


Digital machines have several advan 
tages. 


1, There is no theoretical limit on machine ac- 
curacy. Most digital machines operate on 
numbers from 4 to 10 decimal digits. More- 
over, programming techniques allow use of 


multiple length s if 


ac- 
curacy is required. 

Digital computers can be programmed to 
make a large number of choices or branch- 
ings dependent on computed quantities. 


Some limitations of digital computer for 
solving kinetic problems are listed be- 
low. 


1. The time per solution is frequently longer for 
digital machines. 
Problems of numerical analysis are intro- 
duced. Since digital machines cannot handle 
continuous cata directly, finite difference ap- 
proximations are necessary for solution of 
The mathematical 


shan 


differential equations. 
theory of approxi is rather 
lacking even though much interest has been 
created by the availability of digital ma- 


chines. 


Machines were not widely available at the 
time this problem arose. The machines them- 
selves are expensive, the larger machines 
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+ 


repr in of from 250,000 to 
more then | one million dollars. 


COMPARISON OF DIGITAL COMPUTERS 


The differences between digital com 
puters are primarily of size and flexibil- 
ity rather than of principle of operation. 
Two digital computers, the Card-Pro- 
grammed Electronic Calculator of 1.B.M. 
and the Whirlwind of Massachusetts 
Institute of Technology, are considered 
here. These two machines are repre- 
sentative of the extremes in speed, cost, 
and size of present-day computers. 


Descriptions of the C.P.C. and typical 
applications of it are available in the liter- 
ature (J0, 7). The basic limitation of this 
computer is the speed with which program 
cards can be read. Maximum card reading 
speed is 150 cards/min., a time considerably 
below the actual arithmetic speed available. 
For some problems the relatively small 
storage capacity (200 to 900 decimal digits ) 
is a definite handicap. A less obvious but 
quite important limitation is that the pro 
gram is stored externally on cards and the 
cards are read strictly in sequence. The 
larger machines store the program in- 
ternally, thereby reducing the time for 
reading instructions and also permitting 
random access to all instructions. In order 
to incorporate branching* of any large 
degree of complexity with the C.P.C., one 
must resort to a large number of distinct 
card decks, the sequence of which is deter- 
mined by manual intervention. These pro- 
cedures are not attractive when a long pro 
gram with many branches is to be run 
These factors result in rather slow solution 
of problems such as described here. C.P.( 
time required to solve the present problem 
was estimated at from 750 to 1000 hr. or 30 
to 40 twenty-four-hour days. At the time 
this problem was undertaken it was not 
possible to obtain this large amount of 
C.P.C. time. Because of these various 
factors, further consideration of the C.P.C. 
was dropped, 


M.1.T. Véhirlwind Studied 


A survey of other digital computers 
then available indicated that it would be 
desirable to use a computer with the 
capabilities of the M.LT. Whirlwind 
(3). It is well to point out that the 
availability of large digital computers 
is much better at the time of this writ- 
ing than it was a year or two ago. The 
following remarks the Whirlwind 
apply, except for some details, to such 
computers as the I.B.M.-701, Univac, 
and the Engineering Research Asso- 
ciates 1101 computer, which are all 
presently available for application to 
commercial problems. 


on 


Whirlwind I, developed under the spon- 
sorship of the Navy and Air Force by 
M.I.T., is among the fastest general-purpose 
digital computers built to date. More than 
20,000 operations sec. are carried out in 

in a branching procedure the computer 
if it is 


A; if negative, the 


tests a number for its algebraic sign: 
positive, the machine does 
machine does B 
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all-electronic arithmetic and control 
sections. Rapid access memory ts provided 
by electrostatic storage tubes which have a 
capacity of 1,024* words or loc ations (each 
of 16 binary places) for program orders 
and numerical data. Internal operation is 
entirely in binary form and a parallel mode 
of operation is employed. Input to the 
computer is primarily by means of punched 
paper tape read by a photoelectric reader 
capable of reading 200-1,000 words/min. 
Several forms of output equipment can be 
used. These include punched paper tape, 
electric typewriter (Flexowriter), and a 
cathode-ray oscilloscope which can present 
point-by-point graphs of data or tables of 
numbers; either form can be recorded then 
photographically under control of the com- 
puter, 

rhe computer occupies approximately 
2,500 sq.ft. and contains some 5,000 vacuum 
tubes and 11,000 crystal diodes. Figure 1 
shows a view of the control and input- 
output section of the computer which is 
designed to carry out the basic arithmetic 
operations of addition, subtraction, multi- 
plication and division, as well as several 
data-transfer operations. Means are also 
provided for modifying stored orders so 
that the computer can be programmed to 
rewrite its own programs. Conditional 
and skip-program orders are provided so 
that the normal sequential operation can be 
modified whenever desired. Additional 
orders are available to control magnetic 
drum and tape equipment and the input- 
output equipment. The less frequently 
used arithmetic operations such as square 
root, sine, and cosine evaluation are not 
built in but can easily be incorporated as 
short pretested programs known as _ sub- 
routines. These subroutines as well as 
those used for converting decimal input 
miormation to binary form, those for 
floating-decimal arithmetic, and many other 
commonly used programs are inserted 
manually. It is planned to place these sub- 
routines on magnetic tape for convenient 
incorporation into any desired program 


the 


DIGITAL COMPUTER SOLUTION OF 
DIFFERENTIAL EQUATIONS 


The first step toward a final solution, 
and perhaps tie most important one, is 
the choice of a finite difference method. 
Second a mathematical flow diagram is 
made to indicate the over-all strategy 
of the program. Third a coded program 
is written in a form required by the 
particular machine to be used. Fourth 
the program is checked for errors; this 
is known as program. 
Finally the program is run to obtain 
useful results. 

The equations describing reactor 
operation are written as partial differ- 
ential equations with reactor length and 
onstream time as the independent var- 
iables. Essentially concentration, tem- 
perature, and pressure solutions along 
the length of the reactor at rather coarse 
intervals of on-stream time are required. 


° The don data describes Whirlwind as of 
June, 1952, when the present problem was 
solved. Recently 2048 words of magnetic core 
storage have replaced the electrostatic storage. 


“debugging” a 


Two magnetic drum units and five magnetic tape 
units ore now in operation. 
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If the heat-transfer fouling 
(Equation (4)) is replaced by a simple 
finite-difference expression, one has only 
the solution of three simultaneous ordi 


equation 


differential equations to be con 
The problem then becomes 


the nu 


nary 
cerned with 
that of choosing 
merous numerical methods one that will 


trom among 


provide results of adequate accuracy 
with a minimum expenditure of machine 
hould he empha 


to obtain, iy 


time and facilities. It 
wishe 
in the numerical 


one 


sized that it 
5% over-all accuracy 
a nonlinear equation, it 1s 


method 


solution ol 
numerical 
highe r 


necessary to tse a 
having 
since small errors early in the solution 
tend to be amplified and at a later point 
may become serious. It is desirable that 
the numerical method used add nothing 
of its to the It i 
important to choose a method for which 
can be made 


considerably accuracy 


own solution alse 


an estimate of the error 
without lengthy auxiliary calculation 

In order to the relative 
merits of various methods and to point 
out the pitfalls of several well-known 
methods, the and behavior of 
these approximating procedures are dis 
cussed in the Appendix. 

After a satisfactory numerical method 


recognize 


nature 
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next 
into 


chosen, the step is to 
the problem 


In order to organize the solu 


has been 


translate machine 
language 
tion, it is strongly recommended that a 
flow diagram be drawn up similar to 
flow sheets used to indicate the forward 
and recycling steps in chemical 
The flow diagram should 


steps in the 


tlow 
process work, 
indicate clearly the 


problem, 


mayor 
solution of the particularly 
which involve 


alternate paths 


branching 
Clo ed 


those ste] 
operations, 
involving a large num 


alternate entrance and 


loops or cve le ‘, 
ber ol 
exit points, should be clearly indicated 
\ well thought-out flow will 
speed up programming and will aid in 


ste ps or 
diagram 


avoiding errors if later changes in the 


program are required. The flow dia 


Register Instruction 
ca 200 
ad 201 
ad 202 
ts 203 

Data 


200. 
201. 
202 
203 


process design 


gram should be complete enough to show 
the general plan ol computation It is 
usually worth while to indicate the eri 
terion for all branching operations. The 
flow diagram (Figure 2) indicates the 
trategy used to solve the present 
problem 

Phe next step is coding, 1e., tilling m 
the details of the flow diagram. Ulti 
mately each « peration ¢ irried out by the 
one 


per ified, just a 


tep required for 


computer must be 


would write out every 
i desk computer operator 

These orders 
the use of shorthand 
This is usually done im coding problem 


tor lat pe « omputer 


might be speeded up by 


of coke 
bor example the 
simple addition program would be writ 


ten for Whirlwind as follows 


clear accumulator and add in contents of register 200 

without clearing add contents of 201 to accumulator (a + b 
without clearing add contents of 202 to acccumulator (a {b+ 
without clearing, transfer contents of accumulator to register 203 


ontains sum (a-+b-+c) after instruction No. 4 is executed 
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The parallel between the instructions 
for the desk-computer Operator and for 
Whirlwind should be noted. For further 
details and examples of coding, the re 
port “Programming for Whirlwind I” 
(Y) should be consulted 

Since Whirlwind performs as many a 
70,000,000 orders an hour, each of which 
must be specified in advance, it is neces 
sary to adopt procedures which will 
permit reuse of parts of a program. In 
the program for the present problem 
fewer than a thousand orders were 
pecified in order to direct the machine 
for an hour. By setting up counting 
procedures it is possible to write out a 
sequence which can be repeated a spect 
fied number of times. Once the desired 
number of repetitions has been accom 
plished, the computer automatically pro 
ceeds to the next phase of the calcula 
tion, The sequence of orders may oper 
ate on any desired data so that rather 
complicated iteration cycles may be 
written easily 

The extensive use of subroutines can 
also simplify the task of coding a large 
problem. Essentially, subreutines pro 
vide a means whereby frequently used 
programs may be coded efficiently once 
and for all, and then used in solution 
of portions of subsequent problems 


In adapting a problem for solution on a 
digital machine, one is faced with the task 
of fixing the position of the decimal port 
so that no operation carried out by the 
computer results in a number exceeding 
the capacity of the machine. Most machines 
are operated so that all numbers will be 
less than unity in absolute value; that is, 
the decimal (or binary) point is assumed 
to be at the extreme left of each storage 
or arithmetic register. In this case no 
product of numbers can be greater than 
0.99999 However, one could still 
add two numbers, for example, .7 and .7 to 
obtain 0.4, where the carry digit has been 
lost as overflow. If the machine used num 
bers with 6 decimal places, scaling could be 
arranged such that computing is done with 
O00007 and 00007, the sum being .000014. 
One could remember that the number in the 
computer would be 10° times its true value 
In most problems the scaling process is 
quite tedious since it is not possible to 
use one scale factor throughout. A con 
venient way out of this problem is to let 
the computer determine and keep track of 
its own scale factors by so-called floating 
subroutines in which a number is 
expressed in the form This is 
similar to scientific netation where 0.1: < 
a< 1. For example, —60720 would appear 
as —0.0072/5 and +4-0.0000072 as +4-0.6072/ 

3. In the case of Whirlwind a number of 
floating-point subroutines are available with 
various numbers of significant digits in both 
parts of the number 


Although floating-point) systems re- 
duce programming time many fold, their 
use generally leads to more computer 
Operations to perform a given arithmetic 
operation, and hence slows down the 
effective speed of the computer. In prac 
tice one must then balance programming 
costs against machine costs in order to 
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Fig. 3. Unit cost for tubular reactor equations solved on various computers. 


determine whether or not a floating 
point system should be used. When very 
long, highly repetitive programs are 
antic ipated one tends not to use floating 
point systems. In the present problem a 
floating-point system was used because 
of the wide ranges of numbers encoun- 
tered, Since it was not easy to predict 
number sizes in advance, scaling would 
have been quite difficult. The relatively 
short word length of Whirlwind (4 to 5 
decimal digits) strongly influenced this 
choice. 

After the program ts completely coded 
and subroutines specified, the program 
is, in the ease of the Whirlwind, 
punched on paper tape with a Flexo 
writer electric typewriter, a step usually 
performed by trained clerical help. The 
program is then geady to be placed in 
the computer for operation. 

The first attempt at running a new 
program usually ends quite soon. Even 
the most carefully planned program 
needs to be “debugged” before it is 
ready for useful computation. The fact 
that it is not practical to tie up a large 
computer while a programmer searches 
for his errors, makes it necessary to ob- 
tain key information quickly and take the 
problem off the machine while the errors 
are located. To assist the programmer, 
postmortem programs have been formu- 
lated which are inserted in the computer 
after trouble has been encountered. 
The postmortem program ts designed to 
obtain diagnostic information with 
which the programmer can locate the 
error. Error location is the most time 
consuming part of programming and 


Chemical Engineering Progress 


demands much ingenuity on the part 
of the programmer. 


In the present problem, results of the 
computation were in the form of oscillo 
scope plots of temperature and concentra- 
tion vs. length of the reactor. The plots are 
point data derived from the computed 
digital values. A point-by-point calibration 
axis is also displayed under control of the 
computer. The heat-transfer coefficients 
computed by Equation (4) as well as values 
of a. were typed out by means of the 
Flexowriter. Use of the oscilloscope plots 
was dictated by the fact that complete 
typewritten results would have approxi- 
mately doubled the required computing 
time since the printing facilities (being 
mechanical) are so much slower than the 
computer proper. 


Economic Considerations 
In considering machine solution of 
problems, a comparison is generally 
made of the cost of solution on various 
machines and the cost by manual meth- 
ods. A convenient basis for comparison 
is the cost per solution as given by 
224 46-8 
n 
where 
C = cost per solution, dollars 
a= hours of programming, coding 
and debugging time 
b = machine hours per solution 
A = programming cost, dollars per 
hour 
B = machine cost, dollars per hour 
n = total number of solutions re- 
quired, 


The first term in this formula repre- 
sents the preliminary costs charged 
against each solution. The important 
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factor in where n 


tively small is the 


many cases 
size ot @ 
basically determines the lower limit on 
problems that can be solved economic 
ally. In addition, a has a strong influ- 
ence on the value of n at which the cost 
curves cross for various computers, 

For a digital first 
approximation, 


computer, as a 


100 B ] 
a d 
i an 
where 
E = programmer efficiency, 100% for 
protessional programmers, per 
haps 20% for a novice 
w = programming and coding time 
hours 
d = debreging time, hours 
A,B, is betore 


One tactor frequently underestimated 
For large com 
and 
hence a can easily grow at an alarming 


is the debugging time d 
puters B/A is approximaetly 30 
rate. w and d are functions, primarily, 
of problem complexity and programming 
methods and depend to a lesser extent 
on the type and refinement of the com 
puter. No universal index of complex 
ity is available to compare various types 
of problems, so that statements as to the 
magnitude of a will be limited here to 
the present reactor problem For other 
types of problems widely different esti 
obtained \s already sug 
gested, the use of floating-point systems 
can reduce the size of w and d by a 
factor of from 5 to 25. 

Unit cost data for the present problem 
are given in Figure 3. In this plot it 
has been assumed the A $10, that 
B = $5, 25, 40, or 300 for manual, elec 
tronic analog, C.P.C., or Whirlwind 
computation respectively. The latte: 
figure is the author's estimate based on 
It is used since 


mates are 


similar large computers 
there is no published cost figure avail 
able for Whirlwind. Values of 6 are on 
the basis of 100 intervals in the numeri 
The 


shown for the purpose 


cal solution estimated electronic 
analog curve is 
of rough comparison only since in the 
present problem such computers had al 
ready been eliminated for other reasons 
The anticipated economic advantages of 
using a large 
large numbers of solutions are required, 


digital computer when 
compared with small machines or man 
ual calculation, are clearly demonstrated 
In the region between 10 and 100 solu 
tions the large and small computers are 
probably equivalent, to judge from this 
and similar other problems 
The desk computer becomes impractical 
if more than 10 to 20 solutions are re 


quired. It is unfortunate that the elec 


plots tor 


tronic analog must be ruled out on other 
grounds since it would seem to have 
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definite advantages when a 
large number of solutions are required 


Experience on this and other problems 


economic 


indicates that a problem requiring a total 
week's that is, b+ m of the 
manual 


of a time, 


cost equation, by methods will 
likely be solved economically on a digital 
computer. Recent trends in improved 
programming methods indicate that thi 


lower limit can be considerably reduced 
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Appendix 


ERRORS IN FINITE DIFFERENCE 
APPROXIMATIONS 


The finite-difference methods with which 


this paper is concerned operate in the fol- 
lowing manner The initial value of a 
function and its derivatives are given. By 
substituting the finite difference approxima 
tion im the differential equation one is able 
to extrapolate to the values of the desired 


tunction or solution. If a small extrapola 
tion interval is used, one is able 
late with considerable accuracy \iter a 
few advantage taken of 


already has been computed to improve fur 


to ipo 


steps, can be what 


ther extrapolation. There are many finite 
difference methods; some of the better 
known are identified with the names of 


Kutta 
difference approximations 
, truncation errors, and 


k-uler, Malin and 
finite 
are round-off error 
acecumulated errors 
Kound-off 
houted number of 
to represent quantities. Their effect, in most 
cases, can be reduced to satistactory 
when solving differential equations by car 
rying more digits in the calculations than 
are required m the answer 
Truncation errors are 
the approximate 
difference methods 
essentially the 
time 
ize, the 
the particular 


introduced when 


digits are 


eTrors are 


ever a used 


levels 


mtroduced 
nature of the finite 
Truncation errors are 
omitted each 
applied 
interval 
amd 


those 


lon il errors 
formula is 
function of the 
method 
beige solved 


numerical 
cirect 
particular numerical 


process design 


Accumulated error us the total error alter 
a number of extrapolation steps have been 
carried out. Accumulated error takes inte 


account how a truncation or round-off 
error is propagated through the solution 
The accumulated error ts the most import 
ant error consideration since it represents 
the total error which has built up during 


thre olution In the rest of the discussion 


concern will be had only with accumulated 


error 
Accumulated error (1) 
(2) 


up 
oscillate 


may 
continuously 
with 


decreasing amplitude or proceed 


dy/dt*Ay, 


Fig. 4. Behavior of accumulated errors 
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smoothly (stable methods), and (3) oscil 
late around the true solution with increasing 
amplitude (unstable methods). These three 
ways in which the error may behave are 
illustrated in Figure 4 

A continuous error build-up in one dire« 
tion occurs when the equation being solved 
leads to a nonequilibrium type of solution 
For example, in the differential equation 
dy/dt Ay tor A positive, the solution 
y = ce*’ increases exponentially as ¢ in- 
creases and does not reach an equilibrium. 
Problems having nonequilibrium solutions 
require particular care when finite differ 
ence methods are employed. Extremely 
small intervals are needed as well as 
accurate formulas. Fortunately, most phys- 
ical problems do reach an equilibrium 
solution as in the present problems; there- 
fore, this case will not be considered 
further. 

The second type of error represents the 
desired behavior. The error can be de 
creased by the use of either smaller inter 
vals or a method with a smaller truncation 
error 

The third type of error is most un- 
desirable since it rapidly takes over and 
masks the true solution sy the time 
n= 25 in the example of Figure 4 the 
solution will have “blown up.” Whether 
there are errors of Type 2 or Type 3 
depends not on the equations being solved 
but on the particular approximation method 
used, Unfortunately many well-known 
methods* exhibit an error behavior of the 


* Milne’s Method 1 is 


Yass + 2h 


where 


Nuclear 
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h At, the extrapolation interval of the in- 
dependent variable 


¥, — y(nh), the value of y(t) at t = nh = nAt 


dy 
dt 
third type. It can be shown (8) that thi 
situation will prevail in certain methods 
no matter how small the extrapolation 
interval Ah is taken. As n becomes large, 
the oscillation will predominate. Clearly it 
is desirable to avoid these methods in 
machine computation whenever a_ large 
number of extrapolation steps are involved. 
It can also be shown that the Milne 
predictor-corrector method (6), the cen 
tral-difference extrapolation processes (8), 
and the Nystrom methods (8) exhibit 
errors of the third type 

A stability analysis for other numerical 
methods can be carried out, and it is found 
that Euler's method*, Adams method*t, and 


Sy,’ 


Yau + > — 


the Kunge-Kutta methods are inherently 
stable and exhibit errors of the second 
type. The error analysis for this problem 
also demonstrated the possibility of inher- 
ently stable methods used to solve non 
linear equations being stable for part of the 
solution and unstable at other times. Cau 
tion must also be exercised in using certain 
of the Adams-type methods in which a 
large number of previous values are used 
to reduce the truncatiopzew ors. As pointed 


out by Rutishauser (8), these methods may 
also be unstable. 

These remarks, though incomplete, point 
out the necessity of making a thorough 
analysis of the errors involved in any 
numerical method before its use in machine 
computation. Examples of error analysis 
are given by Collatz (2), Milne (6) and 
Kutishauser 

In the exploratory work on the present 
problem unstable oscillations were observed 
when using the Miine predicator-corrector 
method. When Euler's method was used 
no oscillations were observed. On the basis 
of truncation error alone Milne’s method 
should be vastly superior whereas, in fact, 
after a number of extrapolation steps 
Euler's method was more accurate. These 
considerations lead, in the present problem, 
to the use of Euler’s method with entirely 
satisfactory results as long as the interval 
was kept rather small 

Secause the detailed error analysis tor 
systems of nonlinear equations becomes 
quite complicated, it is expedient to have 
a more direct method of estimating the 
accuracy of computed results. A procedure 
that is frequently useful is (1) to use a 
method that is stable for linear equations, 
i.e., inherently stable, (2) to make a check 
on the size of accumulated errors by halving 
or doubling the extrapolation interval and 
comparing this solution with the previous 
one. Agreement of the two solutions to 
the desired accuracy indicates that the 
larger interval (or perhaps a still larger 
interval) can be used. The extra labor 
required in duplicating the solution is a 
small price to pay for a check on the 
accumulated errors 
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market 
research 


as a tool of 


management 


n the last decade a quiet revolution 

has been taking place in chemical 
market research Chemical 
market research is relatively new al- 
though market research or marketing 
research goes back many years. In the 


past a consumer type of market research 


activities. 


was used by large merchandising firms 
in an attempt to determine the buying 
habits and the likes and dislikes of the 
Overemphasis on the survey 
represented by door-to- 


public. 
technique, as 
door interviews and lengthy question 
naires, was Utilizing the in 
formation obtained in this manner, the 
market analyst arrived at certain con 
clusions in consumer preferences. This 
market research tool is still effectively 
used, but, in the chemical industry today, 
market research men have a more inte- 
grated approach to the selling and re 
search problems. 
Prior to World 


evident. 


chemical 


War II 
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R. E. Chaddock 


Hercules Powder Company, 
Wilmington, Delaware 


market research men with closely con- 
fined jobs were usually gatherers of 
numerous statistics. Results of their 
efforts were capitalized on mainly by the 
sales departments. This slowly changed 
over the years and, in addition to sales, 
a well organized and well-operated mat 
ket research division of value 
to research, operating, purchasing, engi 
neering, and other departments of a 
large company. Today chemica! market 


became 


research is peing recognized as a poten 
tial tool of top management. It should 
be emphasized, however, that market 
research is just another of the many 
tools and specialized skills that enable 
executives to do their jobs better by 
providing facts upon which to base de 
cisions. Market research is an advisory 
function which helps to reduce errors 
of yudqment and to eliminate some of 
the risks which are inherent in operat 
ing a business 
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The location of the market research 
group within a chemical company has 
also changed over the last decade. Mar 
ket research functions were originally 
located within the department or under 
the executive who recognized the need 
for such an activity. Even today a poll 
of the 
that market research i 
under sales directors, in 
partments, under top manayement, and 


depart 


would show 


being conducted 


chemical industry 


research de 
in some cases in purchasing 
ments 

It is rather recognized 
market re Staff 
tion supervised by top management pre 
vice-president 
interest in both sales and 
research. This removes the market re 
search group from the day-to-day activ- 


that 
lunc- 


widely 
earch should be a 
ferably 
having an 


reporting to a 


ities of the company and enables it to 
range projects 
view. In 


longer 


over-all 


devote time to 


requiring broad 
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addition, the market research group 
probably has a better chance to be more 
objective and critical in its work when 
located directly under top management 
than as a subdivision of an operating 
or auxiliary department. 

This evolution in the activities, or- 
ganization, and techniques of market 
research in the chemical industry has 
finally placed chemical market research 
in the position of being an effective tool 
of management. Other activities which 
the market group has performed in the 
past have not been abandoned but in 
stead have been supplemented by addi 
tional duties and responsibilities. 


Assisting Management 


In the highly technical chemical in 
dustry it is most important that a 
company maintain its objectivity, look 
facts in the face, and take action ac 
cordingly. One of the important func 
tions of a market research group in 
assisting management is to analyze its 
own company and constantly review 
from several viewpoints its objectives, 
performance, growth rate, and future 
interests. 


SALES VIEWPOINT 


A sales analysis of present products 
should be made periodically in order 
to keep management informed of the 
position of its products in the industries 
served. This analysis should consist not 
only of past history but also should in- 
clude an estimate for at least five years 
together with estimates of total industry 
growth. Many such analyses are made 
now by sales departments based on in- 
formation received by them from their 
field men. This is a good type of analy- 
sis for the day-to-day selling job which 
must be done but is not satisfactory for 
keeping top management completely in- 
formed. By and large, salesmen are 
and should be of an optimistic nature. 
However, they can be the most pessi- 
mistic persons in the world if they 
happen to have a few days of bad luck. 

The information which salesmen send 
to headquarters about the sales poten- 
tial in their district is oftentimes 
colored by immediate local business con 
ditions and not basic enough to be of 
real, long-range value. New competi- 
tive products should be carefully studied 
in making a sales analysis in order 
that allowances can be made for their 
impact on the future growth of existing 
products. Recognition must be taken 
of trends in the industry which is being 
served. 


RESEARCH VIEWPOINT 


The importance of good research has 
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long been recognized by top manage- 
ment as indicated by its willingness to 
allocate large sums of money to main 
tain and equip research laboratories. 
Research activities should be organized 
on as efficient a basis as possible since 
even under the best conditions only a 
few research projects develop into a 
commercially profitable product. Person- 
nel and management in research should 
take advantage of all opportunities to 
obtain facts before initiating research 
programs and evaluating research re- 
sults. 

One method used by chemical market 
research grou to help in this work is 
to study constantly and to survey thor- 
oughly the needs of industry. It is 
relatively easy to obtain information on 
various industries and their problems, 
but it is oftentimes difficult to separate 
the practical from the theoretical prob 
lems. A market research man should 
be able to tell his company what prob- 
lems are worthy of research efforts and 
what their effective solution could mean 
in terms of markets. 

An analysis of a company’s research 
objectives from a market standpoint 
should be periodically made in order to 
insure that the research program will 
be a commercial as well as a technical 
success. A chemist with an idea for a 
new process to make an existing prod- 
uct or a new product for an existing 
industry can use market studies to 
sharpen up his creative thinking. A 
properly conducted market survey may 
show him that his idea is unsound or 
such an investigation may encourage 
him to proceed with his work. Market 
studies can be used to guide research 
thinking but should not be used to re- 
strict or hamper the flow of new ideas. 


A negative conclusion from a market 
survey is never the final answer for 
through perseverance, hard selling, and 
advertising, there is always the possi- 
bility that new markets can be created 
or old markets enlarged. 


NEW CAPITAL INVESTMENTS 


The final follow-up of market studies 
envisages the justification of a capital 
investment in manufacturing facilities 
for a new product. Although the mar- 
ket research group has followed the 
research program quite closely, this type 
of market study is difficult and probably 
less accurate than others but is of pri- 
mary importance to top management in 
investing a company’s funds. Market 
studies of this nature are another tool 
for management to use in evaluating 
the business risks which surround the 
introduction of new products. 

When plans for new construction pro- 
jects or for expansion of existing plants 
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are presented for management approval, 
they should be accompanied by a careful 
market analysis. A market research 
group, working outside of an operating 
department, can possibly be more ob- 
jective in analyzing future markets than 
any other group. This does not mean 
that such personnel will be more ac- 
curate, but they will have a detached 
viewpoint and will not be under pressure 
to have their findings justify a pre- 
determined answer. These studies are 
of a basic nature and take into account 
the various factors that come into play 
in dealing with markets. Factors, such 
as present competitive products, new 
competitive research products, trends 
within the industry being served, pres- 
ent and future selling prices, are among 
the subjects for study in any survey. 


Informing Management 


Another important function of a mar- 
ket research group in assisting man- 
agement is to keep it informed, by means 
of objective surveys, of major indus- 
trial activity in the United States, and 
more particularly, of activity in the 
chemical industry. Management must 
be familiar and up-to-date not only on 
the past, present, and potential future of 
its own company but also should be in 
the “know” on the plans and thoughts of 
competitive companies in the chemical 
industry and to some extent of all in 
dustries served by the chemical industry. 
This function involves preparation of 
periodic reports, probably on an annual 
basis, dealing with the growth rates of 
the major industries, the growth of 
various segments of the chemical indus- 
try, and a discussion of various trends 
taking place within the different divi- 
sions of the chemical industry 


GENERAL BUSINESS CONDITIONS 


It is important that management be 
informed of the general business con- 
dition of most major industries since 
many of these industries are either 
present or potential customers. Infor- 
mation of this nature is significant 
when management is considering long- 
range sales forecasts, as such informa- 
tion may indicate that the company’s 
products are being sold to a slowly dying 
industry; conversely, it may indicate 
that the company 1s serving an industry 
enjoying a healthy, vigorous growth. 


ANALYSIS OF GROWTH OF END 
CHEMICAL GROUPS 


The analysis of the growth of end 
chemical groups within the chemical 
industry keeps maiagement specifically 
conversant with what is happening to 
various chemicals. This particular analy- 
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sis should include not only the 
performance of the end chemical group, 
but, in addition, an effort should be 
made to project the growth for at least 
a five- or ten-year period. Such 
serve management well, especially when 


past 


data 


it has under advisement possible diversi 
fication by investment in one of these 
segments of the chemical industry. It 
is better always to time one’s entrance 
into a new field at an early period so 
that can during its 
initial, healthy addition, 
management is informed well in advance 
when declines are taking place in ordet 
that it plan accordingly. Rather 
broad categories are used in this analy 


one ride along 


growth. In 


may 
sis, such as plastics and resins, syn- 
thetic fibers, commercial fertilizers, and 
\ further 
products 


rubber processing chemicals 
break-down of the 
within these groups can and should be 


specific 


made for keeping management up to 
date. It often happens that although 
the end group may 
slow growth rate there may well be a 
the group 
which is growing at a rapid rate at the 


chemical show a 


particular chemical within 


expense of other products 


TRENDS—IMPORTANT FACTORS 


industry dis 
and 


Trends within a 
much valuable 
should be recognized early in order that 


given 
close knowledge 

management to 
outlets and take 
advantage of Market trend 
are. always taking place such as the 
rapid water-based 
paints, which have made it easy for the 
average householder to do his own paint 
ing. This in turn has reflected 
by changes in paint ingredients, has 
resulted in the use and 
products to this industry and the de 
crease in sale of older products. Another 
market trend has been to unit-packaged 
and prepackaged items in grocery and 


action can be taken by 


protect present sales 


new ones 


recent growth ot 


been 


sale of new 


department stores which in turn accounts 
for the excellent growth of cellophane 
and polyethylene packaging materials 
The sale of automatn 
clothes dishes has 
the rapid growth in synthetic detergent 
and the chemicals used in manufactur 
Many 


} } 
which are 


washers for 


and brought about 


ing these compounds other ex 


amples of trend tavorabl 
to one industry and disastrous to others 


could be given 


Place of the chemical engineer 


Vanagement should know about these 
trends so that remedial can be 
taken if the market for an existing prod 
uct is threatened or to take advantage 
of new opportunities which may develop 


action 


Analysis of Companies as 
Purchase Prospects 


earch has a place as a 


Market re 
tool of management in analyzing com 
pur 


which may be desirable 


this 


pames 


case market research 
the 


standpoint to 


chases. In 


would analyze company trom a 


business determine it 


iles position in the industry which 


serves, the competitive position ot it 


products, its sales methods, and new 


products which have been introduced 
In addition to analyzing an outside com 
pany from the standpoimt of tts existing 
the growth potential of that 
hould be 
The ideal acquisition, of course, 1s one 
efiect 


compames are 


business, 


particular industry studied 


having a synergistx whereby 
the twe 
gether the tinal 


the addition of the 


put to 
than 


when 
um is greatet 


parts 


marketing 


Chemical market research has opened up a new field for graduates in 
chemical engineering. It has been said many times by many people that 
the education received by a chemical engineer prepares him for a coreer 
in all phases of industrial management. As a matter of fact, such training 
is useful in many other fields. Men with chemical engineering backgrounds 
have had successful careers in medicine, law, and even the ministry. It is 
quite evident, therefore, that the training a chemical engineer receives 
today gives him a way of thinking and a method for attacking problems 
rather than a specific means of carrying out a job. 

Since chemical market research is a new function, little formalized train- 
ing in this subject has been given and most present market research men 
have been self-taught. The training received by a chemical engineer in 


organizing his work, taking a problem apart, solving the various segments, 
and putting the parts together agcin give him a unique background for 
this job. Equally important as the formal education of the market research 
personnel is their aptitude for the work. Since corsiderable traveling, con- 
tacts with people, and the acquisition of a wide industrial background are 
involved, it is probably safe to say that the perso inel engaged in market 


research should be a bit on the extrovert side. However, like the other 


fields in which chemical engineering personnel are engaged, the one factor 
overshadowing all the rest is that market research men grow in their jobs 
and acquire knowledge and experience as time goes on. 


R. E. Chaddock 
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chemical engineering aspects of 


titanium metal 


production 


a of titanium metal is one of 


the newer and more rapidly growing 
industries of the country. In February, 
1946, R. S. Dean, J. R. Long, F. S. 
Wartman, and Ek. L. Anderson of the 
Bureau of Mines described a 15-Ib. 
batch-size titanium production unit be- 
fore the Chicago meeting of A.I.M.E. 
(1). Three years later in the Minerals 
Yearbook (2), the Bureau of Mines re- 
fers to a 100-Ib./day titanium pilot plant 
with a second slightly larger one going 
into production by the end of the year, 
in addition to the Bureau's own enlarged 
facilities. It has been reported that ti- 
tanium sponge production was 50 tons 
in 1950; 500 in 1951; 1,075 in 1952; and 
2,241 in 1953 (3). 

In this paper titanium metal produc 
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AUSTRALIAN 


R. L. Powell 


Titanium Metal Corp. of America, New York 


tion is discussed from the ore to sponge 
titanium. Since the steps involved are 
essentially chemical ones, production on 
a commercial scale has depended largely 
on the application of chemical engineer 
ing techniques and principles. 


Raw Materials 

Titanium is one of the more common 
elements in the earth's crust, ranking 
ninth in the list. Table 1 gives repre- 
sentative chemical compositions of three 
titanium-bearing ores and a slag made 
from Canadian ilmenite. Ilmenite is the 
most plentiful of these ores and is 
widely used in the titanium dioxide pig- 
ment industry. Rutile is less plentiful 
but has a much higher titanium dioxide 


content. The presence ot appreciable 


RUTILE 
96.2 
08 


59.1 
264 


TiO2 
TOTAL Fe 


MCINTYRE SLAG 
449 
339 


772 
36 


iron content in a chlorinator feed re- 
quires the extra steps of separating the 
iron chloride formed and recovering the 
High content of ele 


nonvolatile chlorides, 


chlorine values. 
ments forming 
such as magnesium and calcium, intro 
duces additional problems in a chlorina- 
tor. Though all of these materials could 
be used in the manufacture of titanium 
metal, rutile will be considered here 


Chlorination 

The existing commercial processes tor 
making titanium metal depend upon the 
use of titanium tetrachloride. This may 
be made from rutile ore by high-temper- 
ature reaction with chlorine in the pres- 
ence of a reducing agent, usually car- 
bon. The net reactions involved are 


55 
a7 
54 


0.7 38 
1.3 2.1 
40 


Si02 06 
Al2G3 09 
Ca0M,0 1.4 1.0 


Table 1. Ore analysis. 
FINISHED 


Fig. 1. Feed preparation. SINTER 
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TiO, TiCl,+ CO, 


+ 4 
riO, + 2Cl, + 2C > TiCl, + 2CO 


These reactions are exothermic, the first 


producing 101,000 B.t.u./lb.-mole at 


800° C. and the second producing 19,800 
3.t.u./Ib.-mole at 800° C., and in prac 
tice are carried out at temperatures 


ranging from 700° C. to 1,000° C. 

Two types of equipment can be used 
for the chlorination of rutile—fluidized 
bed chlorinators and static chlorinators 
for briquetted or sintered material 

In preparation of briquettes or sintet 
for static bed chlorination, it is neces 
sary that the carbon be well mixed with 
the titanium ore. One process for the 
preparation of materials for chlorina 
tion, described by McTaggart (4), con 
sists of baking a mixture of rutile, coal, 
and coal tar. Figure 1 flow 
sheet of chlorination feed preparation by 


shows a 


this process. 


Here coke is shown substituted for the coal 
used by McTaggart. The process consists of feed- 
ing measured amounts of coke, ore, and coal 
tar into a steam-heated pug mill. The mixture is 
dumped onto the moving table of a circular kiln. 
A spreader (not shown here) spreads the mix 
to form a uniform layer. The table carries the 
mix into the heoted zone of the kiln. Air is 
admitted into the first zone of the kiln to burn 
the volatile material given off by the tor. Air in 
the subsequent zones is limited to prevent over- 
oxidation of the carbon in the mix. Heat is 
supplied by burners both above and below the 
table with zone control. The last section of the 
kiln is unheated to serve as a cooling zone. 
The finished sinter is plowed off the table by a 
diagonal blade, broken up and transferred to 
intermediate storage. 

Chlorination is carried out in brick-lined steel 
vessels. Sufficient brick thickness is required to 
allow the shell to be operated below the tem- 
perature where a chlorine attack is serious. Even 
lining will 
The 


the most carefully installed brick 
allow some chlorine leakage to the shell. 


type of equipment used for the chlorination of 
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SOLIDS TO WASTE 


PRODUCT 


Fig. 2. Chlorination 


sintered or briquetted material is illustrated in 
Figure 2. Extra heat is required to bring the 
reactor to temperature ond balance the heat 
losses during operation. One method of doing 
this consists of filling the bottom of the chlori- 
nator with a carbon black resistor bed. Elec 
trodes around the chlorinator and connected to 
a variable voltage power source contact this 
bed. The chlorine is added at the bottom of the 
resistor bed and preheated before it contacts 
the charge. 

As operation proceeds, a static bed chlori- 
nator accumulates nonreactive material. This re- 
quires that the unit be taken off the line at 
intervals and cleaned. 

Several advantages can be obtained by oper- 
ating fluidized chlorinators. The sintering or 
briquetting step is eliminated as ground coke 
and rutile ore fed directly to the bed. Overflow 
allows the conti ' | of nonreactive 
material without shutdown. 
ized unit is achieved by burning coke. 
a start-up period, dried flue gas and air mixed 
to give the desired heat rate ore used to keep 
the bed fluid. Coke feed is continued during 
this period to prevent depletion of the carbon 
content of the bed. 


Preheating a fluid 
During 


Since most of the metallic impurities in rutile 
are fully as easy to chlorinate as titanium is, 
the product gases contain iron chloride, vanad- 
ium oxychloride, silicon tetrachloride and several 
other metal chlorides; in addition, they contain 
unreacted rutile and carbon dust, unreacted 
chlorine, phosgene, carbon dioxide, and carbon 
monoxide. A dust collector in the chlorinator 
off-gas line will reduce the amount of solids in 
the product titanium tetrachloride. From the 
dust collector the gas stream goes to a conling- 
condensing system, where the titanium tetro 
chloride is recovered. Use of spray towers with 
circulating, cooled titanium tetrachloride has 
been found to be a satisfactory condensing sys- 
tem. The 
washes out any solid material and prevents 


circulating titanium tetrachloride 
accumulations that tend to hinder direct use of 
a heat exchanger. The product titanium tetro- 
chloride overflows continuously from the circulat- 


ing tank and is transferred to crude storage 
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Fig. 3. Purification 


Purification (See Figure 3) 


As most metal chlorides are insoluble 
in titanium tetrachloride, they exist in 
the crude product as suspended solids 
just as any dusts from the chlorinator 
that may have escaped the dust collector 


do. Dissolved in the crude titanium 


processes 


tetrachloride, 


tetrachloride are silicon 
tin tetrachloride, vanadium oxychloride, 
small amounts of phosgene, and other 
gases. The first 
solids. This may be achieved by 
One 
is vanadium oxychloride as it boils at 
27° C. compared to 136°C. for titan 
ium tetrachloride. It would be possible 
to design a distillation column to make 


to remove the 
ettling 


step 1s 


impurity requiring special attention 


this separation, but it has been found 
the 
Many agents have 
vanadium 


more advantageous to precipitate 
vanadium chemically 
been found that will 
oxychloride insoluble in titanium tetra 


most used being hydro 


render 


chlor ide, the ones 
sulfide and finely 
large-scale operation, the use of 


gen divided copper. 
For 
hydrogen sulfide has Leen found to be 
most satistactory 

The class of purity required of titan 
ium tetrachloride is very high; an ex 
ample is the maximum desired total oxy 
gen content of 50 p.p.m. It is difficult 
to write a set of specifications that will 
assure that the tetrachloride will produce 
good metal. The metallic impurities in 
the tetrachloride can be readily deter- 
not so important in 
is the 


other 


mined but they are 
the final quality of the metal as 
and 


cat bon, oxveen 


amount of 
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nonmetallic impurities. The best test for 
the tetarachloride is the grade of metal 
it will produce. 

In the design of a purification unit 
for titanium tetrachloride, care must be 
taken to prevent its contacting water in 
any form. The reaction with water 
forms HCI and an oxychloride of titan- 
ium. If this reaction should occur in 
the atmosphere, a cloud of dense fumes 
results, which is very irritating. If it 
occurs inside equipment, the oxychloride 
is a notorious plugger-upper. If any 
moisture contacts the product after final 
distillation, the oxychloride will be car 
ried into reduction as a contaminant. In 
the use of water or steam in heat ex 
change, extreme care must be taken to 
see that no leaks occur. Even the most 
minute leak will generate enough HCl 
to cause corrosion and also a rapid 
increase in the leak rate. Some installa- 
tions use electric or direct-fired heat to 
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avoid this problem. Another partial so- 
lution is to use heat exchangers of a 
double tube sheet design where any tube 
sheet leak will be to the atmosphere. 


Reduction 


At present the titanium industry is 
based on the magnesium reduction of 
titanium tetrachloride. This process was 
developed by William Kroll and is de- 
scribed in U.S, Patent No, 2,205,854 and 
by an article in Trans. Electrochemical 
Society (5). This process depends on 
the high-temperature chemical reac- 
tion: 


TiCl,(g) + 2Mg(1) > Ti(s) 
+ 2MgCl,(1). 


The titanium metal forms a spongelike 
mass in the reaction zone. To form 1 
Ib. of titanium metal, 3.96 lb. of titan- 
ium tetrachloride reacts with 1.015 Ib. 
of magnesium and forms 3.975 Ib. of 
magnesium chloride. If the reaction is 
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carried out with a deficiency of mag- 
nesium, the following side reaction will 


occur—gq gas, s solid, 1 = liquid 


TiCl,(g) + Mg(1) > TiCl.,.(1) 
+ MgCl.(1) 


2TiCh,(g) + Mg(1) 2TiCl,(1) 
+ MgCl,(1) 

TiCh,(g) + Ti(s) 2TiCl,(1) 

+ Tifs) 4TiClg(1) 


As these reactions decrease the over-all 
titanium yield, it is important that an 
excess of magnesium be present at all 
times. Part of the maynesium is trapped 
in the sponge, becoming unavailable for 
reaction. Depending on conditions mag- 
nesium utilization will vary between 60 
and 90%. 

Since titanium metal at the tempera 
tures of the reduction reaction will com- 


POT FOR Ti 
DISTILLATION 


CONDENSER 


Fig. 4. Reduction. 


bine irreversibly with oxygen and nitro- 
gen, it is necessary to carry out the re- 
duction in a sealed container under an 
inert gas atmosphere. The inability to 
remove oxygen from titanium metal is 
associated with the fact that the oxide is 
soluble in the metal. 

The reduction reaction is carried out in steel 
vessels maintained between the melting point of 
MgCl.(712° C.) and the temperature at which 
titanium picks up iron from the reactor walls, 
usually considered to be 1,000° C. The reaction 
os hee. tie! 
in a localized portion of the vessel. This local- 
ized heat release makes heat removal somewhat 
difficult as adjacent areas of the vessel must be 
maintained at the 712°C. to prevent freezing 
of the magnesium chloride. The magnesium for 
the reaction can either be precharged to the 
vessel or charged in increments during the 


t of heat, usually 


progress of the reaction. The by-product mag- 
nesium chloride is usually periodically drained 
from the reaction zone. The molten magnesium 
is lighter and floats on the magnesium chloride 


during the draining operation. 
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There are three variations available 
for carrying out the magnesium reduc- 
tion process; reduction followed by 
leaching, reduction followed by vacuum 
distillation in a separate vessel, and re- 
duction-distillation in the same vessel. 
The reduction step will be identical for 
the first two. Process steps for this type 
of reduction are shown. (See Figure 4.) 


The reactor is a steel vessel with a flanged 
cover. The charge of magnesium, pickled free 
of oxides, is placed in the reactor and the lid 
bolted or welded on. This operation is carried 
out in a dry room to prevent any pickup of 
moisture by the residual i chloride in 


the reactor. After evacuation and pressurizing 
with helium or argon, the unit is transferred to 
a gos-fired furnace. The unit is heated to reac 
tion temperature, and the titanium tetrachloride 
feed is started. The feed can be either liquid 
or vapor. During the reaction magnesium 
chloride is periodically tapped from the vessel 
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VACUUM 


Fig. 5. Vacuum Distillation. 


At the completion of the reaction the final tap 
is made and the vessel removed from the furnace 
for cooling. When the vessel and contents reach 
room temperature, the vessel is transferred to 
the dry room where the lid is removed and the 
contents bored out. This operation leaves a 
residual skin of titani ponge and magnesi 
chloride. From the boring operation the chips of 
penge taining come 
chloride and the excess magnesium, are trans- 
ferred to the final step of separation from the 
ium and ium chloride. 


Separation of Metal from Mg and MgCl, 
The final step in the preparation of sponge 
titaniu.n metal is to separate it from the salts 
and other metal present. In the magnesium 
reduction this would be magnesium chloride and 
magnesium. Two basic processes are available 
for carrying out this separation; acid leaching 
and vacuum distillation. The publication by the 
Bureau of Mines in 1946 (1) described a process 
for leaching titanium metal in HCI. This 
product was satisfactorily consolidated by 
powder-metallurgy techniques. It was not, how 
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ever, sctisfactory for melting because of the 
fineness and gas content. 


This led to the development of the 
vacuum-distillation process for this 
separation. This step is usually carried 
out at 900° to 1,000 °C. At 900°C. 
the vapor pressure of magnesium is 
about 90 mm. of Hg and magnesium 
chloride is about 7 mm. However, to 
insure good removal, pressures less than 
100 » (0.1 mm.) are preferred. Some 
practical aspects of maintaining a va- 
cuum on such a system were described 
in a recent publication by Stoddard and 
Mooz (6). 


Equipment for the vacuum distillation of ti- 
tanium sponge is shown in Figure 5. The fur- 
nace can be electric or gas fired. Use of direct- 
fired furnaces requires that the shell withstand 
the collapsing force of a vacuum ot 1,000° C. 
The Bureau of Mines has developed a vocuum- 
shell elecrtic furnace for carrying out distillo- 


it is very difficult to stop beiore the 
batch is spoiled. Only complete smoth- 
ering with helium, argon, or some other 
inert material will stop a sponge titan 
ium fire. Common fire-fighting mater 
ials such as water and carbon dioxide are 
completely ineffective. 

As mentioned earlier, it is possible to carry 
out the reduction step in this same vessel. To 
do this, it is necessary to provide a feed pipe 
through the top of the furnace and some means 
of draining the magnesium chloride. This moy 
be achieved by having a hole in the bottom of 
the inner pot plugged with a ball on the end 
of a rod as illustrated in Figure 6. The rod ex- 
tends through a sec! placed out of the heated 
zone. By using this modified system, a batch of 
metal can be prepared and distilled without 
exposure. 


Recently leaching has been developed 
to the point where it gives sponge metal 
A com 


equivalent to distilled sponge 
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Fig. 6. Ball Valve 


tions. By sealing the distillation vessel into the 
furnace and maintaining a rough vacuum on 
the shell, the main stress is transferred to the 
outside furnace shell that is insulated from the 
is con- 


heating el ts. The sponge tit 
tained in an inner pot or basket. A section of 
the vessel extending out of the furnace acts as 
the condenser for the volatilized materials. In 
this illustration the condensing section is below 
the furnace, but the reverse arrangement is also 
used. 

One feature of distillation that re- 
quires considerable caution is the fre- 
quent occurrence of pyrophoric material 
in the condenser section. This material 
is believed to be a mixture of magnes- 
ium and lower chlorides of titanium. If 
a fire starts in the condenser 
care must be exercised to prevent its 
spreading to the titanium sponge. If a 
fire is once started in sponge titanium, 


section, 
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parison study of leached and vacuum 
distilled products that they 
were equal. Leached having 
hardness numbers under 110 Brinell has 
been produced. 


indicated 
sponge 


Other Processes 

Many other methods for reducing ti 
tanium from its tetrachloride are under 
study. One of these is the use of sodium 
instead of magnesium. The electrolytic 
reduction of titanium tetrachloride is be 
ing investigated in a number of labora 
tories. Though successful aqueous or 
organic electrolysis has not 
ported, high-quality metal can be made 
by fused-salt electrolysis. 

One other process for making titan 
ium metal carried out on a small 
is the iodide process. This process is 
used where the ultimate in purity of ti 


been re 


ale 
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tanium metal ts desired 
depends upon the reversibility of the re 
action between titanium metal and iodine 
to form titanium tetraiodide. At tem 
peratures on the order of 1,200°C. or 
greater the iodide will decompose to 
form titanium metal. 


The process 


This process has been carried out by using o 
wire heated by electric current 


starting tit 
in an evacuated system. In the same container 
but somewhot removed from the wire is titan 
ium metal of a lower grade. By the reversal of 
the reaction the metal is transferred from the 
sponge to the wire, and o heavy rod of titanium 
is built up. Rates of deposit and current avail 
able for heating the enlarged rod limit the size 
of a deposit that can be made by this process 


Decomposition of titanium halides im 
an are or by reduction with hydrogen is 
discussed in the patent and other litera 
ture. 

Titanium metal too impure for struc 
turally usable titanium base alloys can 
be made by reducing titanium oxide 
Hiowever, the titanium made by such 
processes has always been contaminated 
with carbides or oxides. One 
process is the reduction of titanium 
oxide with calcium metal or hydride 


oxide 


processes 


This provides metal suitable for addi 
tions of titanium to other metal bases, 
but not for production of ductile titan- 
ium metal, Titanium for alloy in steel 
is made by reduction of a mixture of 
titanium and iron oxides to give a ti 
tanium iron alloy 
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ne phase of human relations which 
0 often results in misunderstanding is 
in the transmittal of ideas expressed in 
words from one person to another. The 
words don’t say what they were intended 
to say and the person addressed is as 
surprised as the speaker himself when 
the meaning finally has been clarified. 
Specifically when something goes wrong 
in your particular corner of the plant or 
office, the error or mishap usually is not 
ascribable to ignorance on the part of 
supervisors, but rather because some- 
body in a supervisory position said 
something to an individual who heard 
words which conveyed an entirely differ- 
ent meaning from what was intended. 
This is regarded as a breakdown in com- 
munication, That is what we are going 
to consider briefly in this article—how 
you can be a little more sure that when 
a man hears you speak he will hear what 
you think you said. 

Five points covering the part speech 
plays in human relationships are 
analyzed here. 


Point 1. Speak the other fellow’s language. 


Talking the other person’s language 
is an important dictum, but few realize 
its practical applications and their sig- 
nificance. To illustrate: A plumber in 
the Middle West noticed that whenever 
a piece of metal pipe was plugged up 
and he put hydrochloric acid into it, 
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the pipe disappeared. Being an intelli 
he stated his 


chemical re 


gent plumber problem u 


writing to a prominent 
search laboratory in a near-by city. The 


“The 


indis 


following answer was received: 


efheacy of hydrochloric acid is 
putable but the corrosive residue is in 
compatible with metallic permanance.” 
Subsequently the that 


laboratory from 


technicians ot 
received another letter 
acknowledging his 
thanks for approval of what he 
was doing, but he still like to 
know what happened to the pipe. A 
more realistic chemist then wrote him to 


plumber 
their 


the same 


would 


this effect: “In cleaning metal pipe, don't 
use hydrochloric acid as it eats the hell 
out of the pipe.” Ah, the plumber got 
the idea! Jou speak the other fellow's 
language—or does not 
take place 

Another example from industry can be 
cited. During World War II, I had the 
honor of being called to a large plant im 
Detroit to take 
called to solve certain problems 


communication 


conterence 
In this 


part in a 


conference there were four ideas brought 


up for discussion : 


(1) the problem itself, 
(2) its origin and couse 
3) possible solutions 
(4) the best solution 


The problem in this case was a simple 
one—the speeding up of production ot 
in essential war product in this particu 
lar plant in the city of Detroit. Man 
agement was almost universally agreed 
on the cause of the problem. It was the 
dumb, stupid women who were coming 
into the shop. One feliow said, “Let me 
tell you what I caught a woman doing 
last week. She was using a micrometer 
for a C-clamp and trying to tighten it 
up with a Stillson wrench.” In contra 
distinction to that remark, a foreman 
stood up and said, “I had some pretty 
good luck with one of those women in 
job training. I took over to the 
machine where she was to work and said 
“You know that dial on the end 


her 


to her, 
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ot your food mixer—the farther 
turn it to the right, the faster it goes.” 
She “Yes.” Then I said, “This 
same Everything on 
with 


you 


said, 
works the way,” 
that tried to 
something in her home, and what do you 
know—she caught on right away. 

Why shouldn't she? He was speaking 
Many men, in their job 
these 


machine | compare 


her language 
training, talked to 
though the women had been master ma 
And 
the women didn’t understand they were 
“stupid.” True, an element of stupidity 
was involved, but it was not on the part 
of the women rhere is no doubt about 
it. You speak the other fellow’s lan 
take 


women as 


chinists for twenty years. wher 


guage or communication does not 


place 


Point 2. 
phasize more than one item 


In any speech situation never em 


(one plait ata time is more effective 
hkewise 


a deserving performance 


than six or seven one com 
mendation of 
makes more of an appeal than a string 
of praises. People in management often 
have the feeling that it is a 
time to criticize anybody until consider 
ible 
the person in 


much mental note-taking you have eight 


waste ol 
evidence ha been piled up about 


question Suppose after 


different criticisms of an ¢ mploye e. You 
may go to work one morning and you 
feel that you are thoroughly prepared 


with chapters and verses. So, you call 
the culprit down on 1-2-3-4-5, take a 
breath, and then give him 6-7-8. Then 
Do you know what has 
The “guilty” 
only a general that 
just went by! What it was he doesn’t 
know and the chances are he will forget 
all the points at since there are 
so many—or he will either 
the first or the last item that you raised 
Again it should be stressed that there is 
never room for more than one chief 
point in any one speech situation. 


you go away 
person has 
something 


happe ned ? 


issue 
remembe: 
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Fig. 3 


Point 3. Dramatize your example as o memory 
device 

Following naturally from point 2 is 
point 3, which pertains to the dramatiza 
tion of an example. On that point I can 
tell a trac 


One day | was 


story 
gomg through a plant 


with a foreman and we came across the 


operator of a band saw that was pro 
tected by a hinged guard which was 
tanding open. The foreman got the 
ope rator’s attention and holding up a 
hand on which there were three tumps 


once there had probably been fingers 
there he saul to the operator “Ben, 
if | you, I'd that guard.” 
That's an example 

That example did three things for the 


were close 


operator of that band saw: (1) it made 
to the what the 


was talking about it mack 


foreman 
the fore 
man’s request and (3) 
it made ut impossible for the operator of 
that band saw ever to forget what he 
had been told. These are the three pur 
ofan ex unple to make it clear 


cleat operator 


(2) 


ech reas ible 


poses 
to make the 
ind, by the use of 
what he 


request seem reasonable, 
ome device, to help 
aman remeniber has been told 

\t times of course an example is not 
available. Then one should wait 
The 


readily 


until there is one operator or 


employee ot whatever won't re 
member what you tell him anyhow un 
less you have an example so why waste 


his time and yours. 


One of the most difficult lessons for us on the 
maragement team to grasp, | sometimes suspect, 
is that we cun learn from others no matter what 
particular job they hold. And | know of no 
better way to safeguord the flow of knowledge 
from the plant and office staff through the vor 
ious levels of personnel until it finally reaches 
someone who con do something about it thon 
this device of which | am writing. Don't correct 
@ man until you have an example that will moke 
clear why he had to be corrected that will moke 
your interruption of his thought processes seem 
reasonable, and, always have some device by 
which he can remember what you hove told 
him. And that leads up to the next point 
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Point 4. Master the use of praise 


Not long ago | spoke to a group m 
the Mt. Royal Hotel in Montreal. It 
was the annual dinner of the Quebec 
Association for the Prevention of Indus 
trial Accidents. One of the features of 
the evening was the calling of two fel 
lows up to the present them 
with lapel buttons and certificates ot 
membership in the Wise Owl Club. You 
know what that meant—some time dur 
ing the past year each of those men 
had had the sight of one or both eyes 
saved because he was wearing eye pro 
tection, namely safety glasses. As those 
two men left the dais and returned to 
their table, | overheard a man at the 
speakers’ table say to a neighbor, “That's 
the silliest thing I’ve ever heard of. Why 
honor a man for doing what he should 
do?” That has tremendous 
significance for you and for me. | won 
der how that critic would like to live 
in a world where God operated on that 
basis. Do you realize what would be 
missing? Heaven! No reward for do- 
ing what you should do! Just Hell for 
those who didn’t do what they should 
We are quick to criticize when 
things aren’t going as they should, but 
we are very slow to give somebody a 
pat on the back when things are going 
properly. Give praise lavishly. It pays 
dividends, 

Do you want to see a perfect example 
of industrial management in that special 
capacity? Go to the circus and watch 
the chap who runs the seal act. He is 
a perfect foreman with a pail of fish 
under one arm. Every time a seal does 
an act he gets a fish. | have watched 
the act, have studied it carefully, have 
even done research work on it—at some 
time during the act every seal gets at 
least one fish. 

Absence of criticism does not consti 
tute praise. An employee knows that 
you like his output only when you tell 
him so—a pat on the back, a smile, a 
word of encouragement, even a little up- 
grading. Let us take a look at it from 


dais to 


stateient 


do! 
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another way. Here is a fellow doing an 
operation properly. At the next table 
or machine there is a man who is doing 
it wrong. So what does the average 
foreman do? He upbraids the first fel- 
low. What happens? The second man 
gets lonesome. Talk with some psychol- 
ogists who work in the field of problem 
children and they will tell you that there 
are boys and girls who will be noticed 
if they have to burn the schoolhouse 
down to get attention. And don’t think 
for a minute that we ever change. You 
and I will be children so long as we 
live! 


Point 5. Don't mix praise with censure. 


I. there some technique whereby a 
ian can praise his worker in one breath 
and then berate him in the next? Is it 
possible, in other words, to mix com 
mendation with censure ? 

In the old days if you didn’t like 
what a man did, you went to him, let 
him have it, then you walked away. That 
was known as the direct approach, Then 
a school of thought sprang up which 
said “That's bad. What you should do 
when vou want to criticize a man is to 
go to the man and praise him to the 
skies. Tell him how wonderful he is. Get 
a smile on his face, then let him have it.” 
Subsequently somebody came along with 
a refinement on that one. This reformer 
said, “That leaves a fellow with a bad 
taste in his mouth. The way to do it is 
to go to the man and praise him to the 
skies, then berate him, and finally praise 
him again.” That was known as the 
sandwich method. Still another phil- 
osophy, a more direct one, won adher- 
ents. This was the never-praise-before 
finding-fault idea. That same idea came 
to me from an industrial foreman. | 
was in Philadelphia in 1948 at a national 
convention of the National Association 
of Foremen. I was running a question- 
and-answer period on this topic and a 
foreman stood up and related the fol- 
lowing incident: “I went up to a man 
and I said to him, ‘Fred, you're the best 
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turret-lathe operator we have in this 


shop.’ Fred answered thus: ‘I know 
that. What's wrong?’”’ 

I lost a lot of sleep over that because 
I had been trained in the tradition which 
says, “if you must find fault always be- 
gin with praise and honest apprecia 
tion.’ Now let me get one thing straight. 
On this one point I think that idea is 
dangerous for industry, and for me per- 
sonally. I believe that if such an idea 
is put into practice it would mean you 
permanently closed the door on ever 
being able to pay me a compliment be- 
cause I would never “hear” the compli 
ment. Any time you come and say one 
kind word to me, fear will enter my 
heart, and I'll say—*] know that- 
what's wrong ?” 

Suppose you do say, “this has got to 
be changed” and you tell me why, and 
of course give me an example. We talk 
it over, you drop around to my machine 
an hour, a week, or a month later, and 
say, “That last lot you turned out is the 
finest I have ever seen.” I'll look you 
straight in the eye and “Thank 
you,” because I will know that you 
mean it 

I believe that every management man 
should keep the path open between him 
self and every one on his staff so that 
when a word of praise is given out, the 
recipient of it can truthfully say “thank 
you” instead of “I know that—what's 
wrong?” And | don’t believe you can 
keep that path open unless when you 
come to criticize you begin directly with 


say 


the criticism. 

Briefly it has been said here that you 
and |, in our attempts to tell our per- 
sonnel what we know, are passing on to 
the men who look to us for leadership 
and inspiration the knowledge which 
they must have if we are to have a 
mutual understanding. remarks 
mean simply that my requests should be 


These 


presented in terms of your needs, your 
wants, your dreams, your 
aspirations. And if you want me to do 
something for you, you had better pre- 
sent that petition in terms of my needs, 
my hopes, my wants, my dreams, my 
aspirations. If this contact can be so 
established, our himan relations will im- 
prove ; knowledge will freely pass among 
us and our understanding will grow. 
Then the companies that we work for, 
and with, and each of us individually, 
will prosper. 


he your 


Abstracted remarks from address given at 


Springfield, Mass., meeting. 
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The New York and New Jersey sections 
invite you to New York City for the 
Annual A. I. Ch. E. meeting— 
December 12-15—at the Hotel Statler. 


at 
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HEADING THE LIST 


is an extensive program of technical symposia 
including corporate organization, reaction ki- 
netics, gas absorption, solvent extraction, new 
processes utilizing moving beds, and biochem- 
ical engineering. Of great importance will be 
a general forum, Sunday afternoon, on the prob- 
lems of young engineers growing into manage- 


MAKE FRIENDS WITH IMPORTANT PEOPLE 


at the meeting itself, visit them in their own 
offices, or tour with them on one of the 17 Big 
Plant Visits: 
AUTOMOBILES—Lincoln-Mercury 
Assembly Plant 
BABIES—Johnson & Johnson 
(Baby Products) 
BEER —P. Ballantine & Sons 
CHEMICALS—American Cyanamid 
EQUIPMENT-—M. W. Kellogg 
MATERIALS—Johns-Manville 
OIL—Esso; California Oil, Socony-Vacuum 
PAINT—Devoe & Raynolds 
PEACE—United Nations 
PHARMACEUTICALS— 
Hoffmann-La-Roche, Chas. Pfizer 
RESEARCH—Bell Telephone; Celanese 
SOAP—Colgate-Palmolive 
SUGAR—American Refining 


TV ENTHUSIASTS, ATTENTION! 

“What's My Line” is being taken over by the 
Institute! The entire studio for this nationwide 
telecast is yours exclusively; and one of you may 
sit beside John Daly, trying to stump the panel. 


SOMETHING FOR THE GIRLS 


The Ile de France will wait proudly in port for 
you to visit her . . . see the U.N. and lunch in the 
Delegates’ Room... enjoy the breakfast Fashion 
Show at Altman's and check Dior’s latest . . . see 
Lever House, the breath-taking office building 
that made history . . . visit amazing Macy's Bu- 
reau of Standards ... join the special matinee 
Theatre Party. 


Her night clubs, theatres, restaurants, shopping 
centers, sports events, and museums will “Spe- 
cial Event” your visit. 


BUSINESS MEN! 


Buying or selling, New York is your town... 
time is no problem in this compact city . . . visit 
equipment suppliers, service firms, and process 
operators. 


HONOR COLUMBIA! 


Officials of the Institute and leaders of industry 
and education will pay tribute to this great uni- 
versity at the Bicentennial luncheon on Tuesday. 


YOUR HOST: THE INSTITUTE 


A. I. Ch. E’s'new headquarters will proudly roll 
out its red carpet to welcome everyone. Enjoy 
the free Cocktail Party with sensational enter- 
tainment, dance at the Annual Banquet, and 
revel in Sunday’s gala buffet get-together in the 
Cafe Rouge. 

Cont'd 


and here’s this year’s blend of fact '’n fun! 
4. 
ment. 
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remember, it’s 
December 12-15 
Hotel Statler 
New York City 


CHECK YOUR 
INTERESTS 


Register Now! 


) Nightclubs 

Cocktail Party 
Museums 

Symphony 

Concerts 

Symposia 

Cj TV Show 

Theatre 

Banquet 

Dance 


The 47th Annual Meeting has packed 
Restaurants 


a blend of business and pleasure into 
four full days planned just for you. So, () A.L.Ch.E. Headquarters 
come to New York—stay at the Statler {(_] Matinee Party 

—enjoy yourself! () Sell 


check bow on 
Management Forum post card opporite 


Buffet Party "page 44. 


(_} Plant Visits 

Sports 

Luncheons 

(_) Ladies Program 
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Pictures and brief biographical sketches 
of candidates for election are presented 
especially for the benefit of Members 
end Associate Members, to whom ballots 
are being mailed from the office of the 
Executive Secretary. 


for president 


J. Henry Rushton 


Professor of chemical engineering at 
Illinois Institute of Technology, Dr Rushton 
is also a consulting chemical engineer serv- 
ing the A.E.C., Mixing Equipment Co. and 
others. He has served on a number of 
Institute committees, and is currently a di- 
rector, member of council, and chairman 
of the committee on <“uture of the Insti- 
tute. Won the Wm. H. Walker Award, 1952. 


Arthur K. Doolittle 


Assistant director of research, Carbide 
and Carbon Chemicals Corp., So. Charles- 
ton, W. Va. Mr. Doolittle has had an ex- 
tensive industrial experience, particularly 
in the field of surface coatings. He was a 
co-founder of the Charleston Section of the 
Institute, was its chairman in 1943-44. He 
is now a national director and Institute 
representative on E.J.C. Committee on Em- 
ployment Conditions. 


please note 


Stephen L. Tyler is retiring os Executive 
Secretary of the Institute ot the end of 
1954 and has declined to accept nomi- 
nation for Secretary. F. J. Van Ant- 
werpen has been appointed by the 
Council to succeed him as our Executive 
Secretary. 
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candidates 
for 
office 


Barnett F. Dodge 


Professor of chemical engineering and 
head of the department at Yale University, 
Dr. Dodge has had a long and varied ex- 
perience in both teaching and industrial 
consulting. He has lectured in France and 
Spain and been a member of a mission to 
Japan. Currently, Dr. Dodge is vice-presi- 
dent of the Institute and a member of the 
Awards Committee. Won the Wm. H 
Walker Award in 1950 


R. Paul Kite 


Manager, Development Dept., The Dorr 
Company, Stamford, Conn. Mr. Kite has 
been long active in the fields of hydraulic 
classification, fluidization and related sub- 
jects. Formerly a director of the Institute; 
now A.LCh.E. representative with United 
Engineering Trustees on National Engineer- 
ing Headquarters, Mr Kite had served as 
chairman of the Admissions Committee 


George Granger Brown 


Consulting chemical engineer, professor 
of chemical engineering and dean, College 
of Engineering, University of Michigan. 
Dr. Brown is in the midst of a distinguished 
career in teaching, consulting, administra- 
tion, and as an author. A_ past-presi- 
dent of the Institute, he is currently treas- 
urer, director and member of the Chemical 
Engineering Education and Accrediting 
Committee. Won the Wm. H. Walker award 
in 1939; Hanlon Award in 1940 


F. J. Van Antwerpen 


Publisher of the American Institute of 
Chemical Engineers. Mr. Van Antwerpen 
has been editor of “Chemical Engineering 
Progress” since its founding, and responsi- 
ble for all publishing activities. Chairman 
of Public Relations Committee 1944 through 
1947, and vice-chairman since 1948. He 
has also been active in the Publication 
Board; and Publication, Nuclear Energy, 
Awards, Program and History of the Insti- 
tute Committees. Is serving Institute inter- 
ests in the A.\S.A., A.EC. and E.J.C 
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William S. Brackett 


Carbide and Carbon 
Chemicals Company, So. Charleston, W. V. 
Mr. Brackett started his career with Car- 
bide in its engineering department immed- 


candidates 
for office | 
iately following receipt of his MS. at 
M.LT. in 1923. Since then he has risen 


for directors through several positions to his present 


responsibility. Mr. Brackett was the 
three-year tern ye : founder of the Charleston Section of the 
aan i Institute and has recently been active in 

professional development work. 


* Nominated by petition 


Edgar B. Chiswell 


Chief process engineer, California Re- 
search Corporation, Richmond, Calif Dr. 
Chiswell is a graduate of M.LT., from 
which he entered a career in the petroleum 
refining industry. He participated in organ- 
izing the Northern California Section, 
in which he has held several offices. A 
member of the Public Relations Committee 
Dr. Chiswell has had responsible roles in 
recent West Coast meetings. 


William A. Cunningham* 


Chairman, Dept. of Chem. Eng., Univer- 
sity of Texas. Dr. Cunningham has been 
at the University since 1941 His industrial 
experience has included Texas Pacific Coal 
& Oil Co, Freeport Sulphur Co., Texas 
Potash Corp., and University Lands. Has 
been a member of South Texas Section 
since its formation, and has held several 
offices. Serving on Professional Legislation 
and Industrial Waste Disposal Committees; 
was chairman of Committee on Arrange- 
ments for the Houston meeting, 1950. 


Joseph H. Koffolt 


Professor of Chemical engineering and 
chairman of the Dept., The Ohio State 
University. Dr. Koffolt received varied 
industrial experience before joining the 
University staff in 1929. He is consulting 
chemical engineer to the U.S. Government 
as well as a number of industrial firms. 
He is a member of the Local Section, 
Membership, and Equipment Testing Pro- 
cedures Committees, and has served in a 
number of capacities with the local section 


Howard L. Malakoft* 


Technical Manager, Petroleum Chemicals, 
Inc. (N.Y.) Dr. Malakoff has had a back- 
ground of teaching prior to his entry into 
the petroleum refining industry in 1943, at 
which time he began a long connection 
with Cities Service Oil Company. He has 
held several posts in the Oklahoma and 
New York Section, and has been a member 
of the Program, Local Section and Research 
Committees. He is general chairman of the 
New York annual meeting, 1954. 


Roy W. Sudhoff 


Assoc. director of development, The 
Chemstrand Corp. (Decatur, Ala.). Mr. 
Sudhoff is a graduate chemical engineer 
from Washington University, St. Louis. In 
1928 he began a long career with Monsanto 
which took him through production, engi- 
neering, and research. In 1952 he joined 
Chemstrand. He has served for several 
years on the Admissions Committee. 
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Raymond L. Copson 


Director of research, Mutual Chemical 
Company of America, Baltimore, Md. Dr. 
Copson taught chemical engineering at 
Yale, from which he went to Socony- 
Vacuum, T.V.A., and Rumford Chemical 
before joining Mutual. He was chairman 
of Subcommittee on Student Contest Prob- 
lem in 1936, and since then has been a 
member of the Education Projects, Publi- 
cations, Program and Awards Committees, 
chairman of the Maryland Section, 1951-53. 


Donald L. Katz* 


Professor of chem. eng. and _ chair- 
man, Dept. of Chem. & Met. Eng., 
University of Michigan. Dr. Katz is also 
consulting engineer to some thirty indus- 
trial firms. Has been long active in Student 
Chapter, Program, Nuclear Energy. Pub- 
lication, Chemica! Engineering Educa- 
tion and Accrediting Committees, also Sub- 
committee on Judging Presentations. Pres- 
ently chairman, Division of Nuclear Engi- 
neering. Won Hanlon Award in 1950. 


Walter E. Lobo* 


Director of Chemical Engineering Div., 
The M. W. Kellogg Company. Mr. Lobo 
has served in industry since receiving his 
degree from M.LT. in 1926. His connection 
with the Kellogg Company began in 1929. 
He has served on the Awards, Publication, 
and Program (Chairman 1950-52) Commit- 
tees, as well as a number of meeting and 
symposia committees. He is currently 
chairman of the Research Committee. 


Frank J. Smith* 


Genera! Manager, Pan American Chemi- 
cals Div.. Pan American Refinery Corp. 
(N.Y.). Mr. Smith gained a broad indus- 
trial experience in petroleum refining and 
organic chemical manufacture before join- 
ing Pan American in 1942. He has been 
chairman of the 1946 Houston meeting, of 
the Program Committee for the 1951 Atlan- 
tic City meeting, and has served on the 
Program Committee. 


Robert E. Zina 


Professor of chem. engr., Northwestern 
Univ. (Evanston, Ill); Partner, Vern E. 
Alden Co. (Consultants, Chicago, Ill.). Mr. 
Zinn received much of his industrial ex- 
perience with Victor Chemical Works, 
where he served as chief engineer from 
1944-51. He has been a chairman and direc- 
tor of the Chicago Section, and has served 
on its By-Laws Committee, Professional 
Licensing Committee; and the Institute's 
Committee on Equipment Testing Proced- 
ures (Pumps). 
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NO GREASE 


seal that- 


NO CLOSE TOLERANCES | NO CONSTANT INSPECTION 
NO WEATHER WORRIES _ TO JAM PISTON —ALL AREAS ACCESSIBLE 


BECAUSE THE WIGGINS IS | 

SIMPLEST (AND SAFEST) 

OF ALL GASHOLDERS 


NO MECHANISM 
TO RUST OR BREAK ff} NO OPERATING COST | 


WIGGINS 
VAPOR SEALS 


GENERAL 


TRADE MARK 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
135 South La Salle Street 
Chicago 90, Illinois 


AS PATENTED 
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industrial news 


SUN OIL TO PRODUCE 
ANHYDROUS AMMONIA 


$9,000,000 
plant employing only a single converter 
for the entire output is being designed 


anhydrous ammonia 


and engineered by Catalytic Const. Co 
for the Sun Oil Co. 300 tons per day 
of this important chemical will be pro 
duced in a plant at Mareus Hook, Pa., 
which the 
for the production of anhydrous am- 
monia. 

‘The process will utilize by-product 
hydrogen gas from Sun Oil's Houdri 


has most advanced process 


former units. The gas will be purified 
by means of a low temperature nitrogen 
wash system recovering usable hydro 
carbon constituents for refinery re-run 
Pure from an ait 


plant will be added to the pur ified hydro 


mitrogen separation 
yen stream and compressed to approxi 
mately 4,000 Ibs. for ammonia synthesis 


CSC CONSTRUCTS 
NITROPARAFFIN PLANT 


As a first major step in an expansion 
program $5,000,000 is being spent) by 
Corp for con- 


Davis 


Solvents 
Ford, 
Const. Corp. of a new large-seale nitro- 
Sterlington, La. In 


Commercial 


struction by Bacon and 


paratin plant at 


addition (SC has undertaken an ex- 


panded research program to investigate 
new for the several hundred ali- 
phatic 


have been prepared and show promise 


uses 


hydrocarbon derivatives which 


FIRST LINDE-FRAENKL 
PROCESS IN JU. S. 


The first Linde-Fraenkl cycle type of 
process to produce high purity oxygen 
in this country is being erected by the 
Blaw-Knox Co, for MeLouth Steel 


Corp. at Trenton, Mich. A companion 


plant for the purification of crude argon 
this plant is being designed. 


from 
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SOLVAY PRODUCING CHLOROMETHANE 


Combining natural gas from the “big 
inch” and chlorine from their new caus- 
tic producing plant, the Solvay Process 
Division of Allied Chemical and Dye 
Corp. has begun producing chlorometh- 
anes at Moundsville, W. Va. The new 
plant which looks like a modern petro- 
chemical plant) was engineered — by 
Scientific Design Co. for flexibility of 
production output of methyl chloride, 
methylene chloride, chloroform and car- 
bon tetrachloride. The proximity of 
methyl chloride and methylene chloride 
markets as well as a more economic 
location tor 
were considerations in the construction 
in. Moundsville. 


In this 


some caustic soda outlets 


process chloromethanes are 


produced by reacting chlorine from the 
caustic soda plant with methane from 
natural gas at high temperatures 
in a reactor using a 
volumes of methane or 
to one volume of chlorine. 
methyl chloride recycled up 
to a maximum content of 20% of the 
total hydrocarbon gas feed. Complete 
conversion of methyl chloride to higher 
chlorinated methanes is possible. The 
gaseous mixture of chlorinated methanes 
is scrubbed with water to remove the 
HCl formed in the reaction. After 
scrubbing the mixture of gases is neu 
tralized with caustic, compressed and 
refrigerated. The separation is done by 
fractional distillation. 


ratio of five 
recvcled yas 
The 


can be 


BREA USING GIRDLER 
REFORMING FURNACES 


Iwo multi-tube reformer furnaces are 
included in the ammonia plant recently 
designed by the Girdler Co. for Brea 
Chemicals, Inc., a recently formed sub- 
sidiary of the Union Oil Co. of Calif. 
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In the plant natural gas is steam re- 
formed catalytically in these furnaces 
in the first step in the preparation of 
hydrogen for ammonia synthesis. The 
furnace effluent is further processed by 
CO conversion and liquid nitrogen 
scrubbing to obtain the desired purity 
of hydrogen. 
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Scale model representing a 160 ton per day pure oxygen plant now under construction by Blow Knox. 


all oxygen-99.5% pure 
at the lowest total operating cost 
of any tonnage oxygen unit available 


Recent design improvements enable new Linde- 
Fraenk! plants to produce all oxygen at 99.5 percent 
purity at the lowest total operating cost of any 
tonnage oxygen unit available. 

An average power consumption of only 450 horse- 
power hours is required to produce one ton of 99.5 
percent oxygen. Such low power consumption is the 
result of excellent thermodynamic design and low 
pressure drops throughout the plant. 

Simply designed regenerative heat exchangers 
maintain extremely close temperature differentials 
between inlet air and product gases. This is very 
important when as much as 40 percent of the total 
refrigeration required can easily result from only a 


few degrees difference in temperature between these 
gases. No chemicals are necessary to remove water 
and carbon dioxide. 

The low pressure requirements of the plant reduce 
the costs of compressors, drives and auxiliaries. 

Because of their advanced design, compact 
arrangement and relatively few moving parts, Blaw- 
Knox-built, Linde-Fraenkl units produce more oxy- 
gen of greater purity at the lowest total operating 
cost of any tonnage oxygen plants available. They 
are ideal for production of argon as a by-product. 

If you are interested in low cost tonnage 
production of oxygen, write for Blaw-Knox Bulletin 
No. 2402. 


BLAW-KNOX COMPANY ciremicar Piants Division 


Pittsburgh 22, Pennsylvania 


Chicago 1, Illinois { Tulsa 1, Oklahoma 
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* The Tail Gas Scrubber shown at right is one of EL CHEM’s recent installations 
in the chemical processing industries. This type of construction, planned, engineered 
and installed by EL CHEM, is used in plants producing organic chemicals. * 

* It resists acids, all alkalis and most organic liquids. It features also high 
heat resistance. 

* All materials of construction (listed below sketch) are manufactured by 
EL CHEM. Among them is LECITE, a recent development in Furfuryl Alcohol resin 
cement. 

* Asa corrosion-proof bonding agent, LECITE combines the desirable proper- 
ties of the phenolics, without their drawbacks. It serves also as an impervious liner, 
when reinforced with glass cloth or metal mesh, as mortar for corrosion-proof 
brick lining and as an impervious membrane between brick or tile floor and the 
concrete sub-bose. 

® LECITE is used in the construction of acid-proof floors, chemical process 
equipment, such as scrubbers, reactors, storage tanks, filters, alkylators, neutralizing 
tanks, stacks and fume ducts. 

* LECITE has been used successfully for many years in plants producing 
chemicals, dyes, Viscose, nylon, textiles, synthetic resins, petroleum products, steel, 


copper and many others. 


f 


at right 


Assembled at our Emmous plant, shipped 
< out by rail and installed by us at desti- 
nation 


EL CHEM renders a complete, all-inclusive service: 
materials, plans, engineering and installation. Our 
engineers will survey your corrosion problem, make 
recommendations and prepare plans and estimates 


DURO-WARE bubble cap tray (f) in drawing 


and Chlorinated Solvents at High Temperatures 


++» Materials and Construction by EL CHEM 


(a) EL CHEM combination membrane 
(b) One layer acid-proof brick, joined with LE 
CITE acid-, alkali- and solvent-proof resin 


(c) Welded steel shell 


(d) Porcelain sleeve 


(e) DURO-WARE inlet pipe 


(f} DURO-WARE bubble cop tray (see picture 


at left) 


(g) DURO-WARE downcomer 
(h) Brick-lined removable dished head 


ENGINEERING & MFG. CO. 
742 Broad Stree?, Emmaus, Pa. 


— without obligation. At your command here is the 
benefit of more than four decades of experience in 
solving about every kind of problem in industrial 
corrosion, Write for technical literature. ) 


Manufacturers of nats. and Alkali-proof Cements, Linings and Coatings since 1912 


Representatives: Phone: 

Atlanta, Ga EXchonge 0311 Detroit, Mich. TRinity 5-7026 

Baltimore, Md. Plaza 3338 Houston, Texas Blackstone 5060 

Birmingham, Ale. 6-7667 Kansas City, Mo. DRexel 3331 

Cincinnati, Ohio PArkway 6183 Knoxville, Tenn. 40617 
Los Angeles, Calif.  SYcamore 5-261! 


CRentord 6-4015 
Francivee, Calif. HUmboldt 3-1976 


Niagere Falls, N.Y. 
Philadelphia, Pa. 


Pittsburgh, Pa. 
Plainfield, N. J. 
St. Lovis, Mo. 


5757 
Hilltop 7.0362 


Atlantic 1-1960 
Plainfield 4-0760 
WOodlawn 1-4317 
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CAST HEAT ALLOY REFERENCE SHEET 


N. S. MOTT, Chief Chemist and Metallurgist 


The Cooper Alloy Foundry Co., Hillside, N. J. 


Alloy: Heat Resistant 25% Chromium Applications: Best all around alloy Heat Treatment: Used in “as-cast” 
20% Nickel Alloy. for high temperature service. Used condition, 
for load-carrying members; pots; _ 
Designations: A.C.l. HK; AS.1T.M. fixtures; calcining tubes; belt and Weldability: May be readily welded 
A297-49T Grade HK; S.A.E. 70310. chain links; feed pipes; fixtures; using a type 310 welding rod 
Some tendency to weld cracking 


baskets and boxes. 
Chemical Analysis: C 0.20-0.60% No heat treatment necessary after 
Cr 24-28%; Ni 18-22%; Si < 3%. Machinability: Machines fraily well. welding 


TYPICAL MECHANICAL AND PHYSICAL PROPERTIES 
Room Temperature 
Aged * 
87 


Tensile Strength, 1,000 Ib. 


Yield Point, 1,000 Ib./sq.im. 56 57 18 19 6 
23 14 31 20 35 17 
Brinell Hardness 168 192 


* 24 hr. Gi 1400° F. furnace cooled. 


Charpy Impact (Std. Keyhole ft.4b.) ......... ee 


Mod. of Elasticity (X10 Ib. sqin) ........... 29 

Density (Ib. /cv.in.) 0.280 
Melting Point ( F.) eeneiws 2550 
Specific Heat (B.t.u. (Ib. F.)) Gr 70° F. 0.12 


Thermal Expansion (x 10 in. (in.) ( F.)) ° F..... 


70-2000 10.6 


Thermal Conductivity (B.t.u./(hr.) (sq.ft.)° F/ft.)) 


70-1000 109 70-2000 


Electrical Resistance (microhms/cu.cm.) “ 70° F. 


HIGH TEMPERATURE STRENGTH: (ib. /sq in.) 1200° F. 1400 F. 1600 F. 1800 F 2000” F. 


8 400 4,900 2,750 
5 000 3,000 
4,700 2,700 1,100 


Stress Rupture (100 hr) 14,500 
Stress Rupture (1000 hr.) 9.000 
Creep 10,000 hr.) 6,500 


MAX. ( F.) TEMPERATURE FOR CORROSION RESISTANCE: 


Air Oxidation Resistance 2150 
Oxidizing Sulfur Bearing Flue Gas (Low Sulfur) 2150 
Oxidizing Sulfur Bearing Flue Gas (High Sulfur) 2050 
Reducing Sulfur Bearing Flue Gas (Low Sulfur) 2150 
Reducing Sulfur Bearing Flue Gas (High Sulfur) 1900 


High Temperature Corrosion Resistance: Gas Carburizing (< 15% CH,). Excellent 


Molten Drawing and Temper- Carburizing in Natural Gas 

Molten Cyaniding Salts ..... Good 
Molten Neutral Salts ....... Good 
Molten High Speed Salts... .. Good General High Temperature Characteristics: 


Molten Metal Resistance ....Good resistance to mol- This alloy has the greatest high temperature strength 
ten lead. Not resistant of all the alloys but generally has low ductility 
to molten aluminum or Thermal fatigue behavior is somewhat erratic but 

— , magnesium. resistance to the effects of cyclic heating is qood 
Carburization Resistance: Its hot impact resistance is fair and its hot hardness 
Pack Carburizing .......... Fairly good is high. 


No. 39 
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1200° F. 1400 F 1600 F 1800" F. P 
47 29 23 
. 
70-1000 92 
70-1500 97 
90 \ 
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proved manufacturing techniques give today’s chemical 
ceramics characteristics far superior to those of even a 
few years ago: better heat-shock resistance, higher 
mechanical strength, closer dimensional tolerances. 


Better take a fresh look at chemical ceramics. It may 
pay you well. 


For only chemical ceramics will resist all 
acids, alkalies and all solvents (with the exceptions of 
fluorides and hot caustics). White chemical porce- 
lain, in particular, offers important processing advan- 
tages. In addition to its chemical inertness, white 
chemical porcelain is completely non-toxic and non- 
contaminating. Its smooth glazed surface makes clean- 
ing a matter of minutes. It can be fabricated in one- 
piece construction into vessels of practically any shape 
and in sizes from a thimble to a thousand gallon tank. 
Many items of equipment, such as pipe, valves, fittings, 
sinks, filters and storage vessels are standard items car- 
ried in stock and ready for immediate shipment. Other 
items can be fabricated on short notice. 

The United States Stoneware Company has been one 
of the world’s principal producers of chemical ceramics 
for more than ninety years. Continual research and im- 


PRODUCT OF 


STONEWARE. 


PROCESS EQUIPMENT DIVISION 


Other Corrosion-Resistant materials manufactured and fabricated by U. S. Stoneware and its affiliated companies, 
include: TYGON Plastics, Duralon Resins, natural and synthetic rubber products, lead-lined equipment, adhesives 
and organic bonding agents, acid-brick and cements, and sintered metallic oxides, 
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FAST VACUUM 
bpeeds production 


at Amana 


Amana Refrigeration, Inc., manufacturer of air con- 

ditioning and refrigeration units at Amana, lowa, keeps 

production rolling with Kinney High Vacuum Pumps. 

During their many years of service at Amana, Kinney 

Pumps have fully demonstrated their reliability, ease of 

operation, and economy of maintenance. Here, as in 

hundreds of major vacuum processing systems through- 

out the country, Kinney Pumps create low absolute 

pressures fast and efficiently, and provide quick recovery offices are staffed with competent vacuum engineers, 

speed for high production rates. ready to help you get the right vacuum pump for 
Whatever your vacuum problem — whether for each application. 


laboratory, pilot plant, or full scale production — 
there’s a Kinney Pump to fill your needs. Kinney district Send Coupon for Complete Details “a 


KINNEY MFG. DIVISIO N Nome 
®) | 


| 1546 WASHINGTON STREET © BOSTON 30 * MASS. 
Company 


l Please send Bulletin V54 describing the complete 
| [] line of Kinney Vacuum Pumps. Address 


| CJ Our vacuum problem involves — City. : .. State 
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Report from 
Brea Chemicals’ 
New Ammonia Plant... 


C.F. Braun & Co , Engineers and Constructors 


On their 


Products Low-Temperature 


LIQUID NITROGEN WASH UNITS 


and Tonnage Oxygen-Nitrogen Generators 


Barr ino. 
eo ae 
ann. 


wre C Schilling. 
chief Eng ineer 


>roduct 
Air Pr 
p 0 Box 538 


Allentown Pa 


Inc 


Dear Mr Schilling 


AIR PRODUCTS built two of these “Package” 
Our ammonia plan hydrogen purification units using nitrogen wash and 
and t two oxygen-nitrogen producing units for Brea 
Progen purification Chemicals, Inc., a of Union Oil Company 
trogen with of California. “Package Nitrogen Wash Units are 
The units pi . available from Products with capacities to 
and 9997, at ra 10,000,000 cubic feet per day. Larger plants with 
+ he c vers for con- greater capacities are also available. Both types are 
yous one real assistance designed and built to meet individual requirements. 
indeed 
very augesistance in For further information on hydrogen purification 
ey gave Us date plants... oxygen-nitrogen generators . . . other low- 
arly “on-® temperature processing units for gas separation. . , 
yours very truly. write or phone Air Products, Incorporated, Dept. U, 
BREA CHEMICALS. INC Box 538, Allentown, Pa. 


The 
achieving on © 


—, Send for 36-page brochure, 
‘Low-Temperature Processing” 


otir Products 


Specialists in Low-Temperature Processing 


rooy. 
Development 
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This C.E.P. information service is a convenient 


way to get the chemical engineering information 
you need on the new equipment, on advertised 
products, on the newly announced developments 
reported on these pages. A one post card in- 
quiry designed to bring data quickly and easily. 


Circle the items of interest, sign your name, 
position, address, etc., and drop in the moil 


Just a moment is needed to learn how to use 
this insert. When looking through the front 
part of the magazine pull the folded portion 
of the insert out to the right, and the numbers 
on the post card are convenient for marking 
THEN 


as you poss the pullout poge, and it is on 
the left, fold the post card back along the 
vertical scoring, and once again the numbers 
are handy for circling. 


' 

' 
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PRODUCTS 


Columbia Activated Carbon System. Recovers almost 
any low-boiling solvent or solvent mixture. A. B. Dick 
plant described. Carbide and Carbon Chemicals Co. 


All-Metal Rotary Sifter. Motor-driven unit for making 
particle-size separations on most dry, powdered, gran- 
ular, flaked or crystalline materials. B. F. Gump Co 


Process Instrumentation. For measuring flow, liquid level 
and differential pressures. Barton Instrument Corp. 


12 in. Centrifugal. For laboratory tests . . . and small 
batch production. Choice of 3-speed motor drive or 
“all-speed” hydraulic drive. Tolhurst Centrifugals Div., 


American Machine and Metals, Inc 


Clamp Gate Valves. Designed for hard to hold fluids 
All iron or brass-trimmed. Crane Co. 


NH,. Manufacturer declares “know how,” cites 765 
tons/day NH, “know how.” Bulletin. Foster Wheeler 
Corp. 


Filters. Horizontal plate filters. Versatile adaptability 
for difficult filtering problems. Sparkler Manufacturing 
Co. 


Valves. Solid, unfilled Teflon, in a wedge-ring arrange- 
ment, provides a packing for Lapp porcelain valves 
Lapp Insulator Co., Inc. 


Horizontal Closed Circuit Conveyor. Simultaneous pick- 
up or discharge at one or many points. Stephens- 
Adamson Mfg. Co. 


Nitric Acid Installation. Description of installation built 
by Girdler at Mississippi Chemical Corporation's am- 
monium nitrate plant. The Girdler Co 


Sump Pump. Multistage and centrifugal diffusion vane 
construction. Can pump up to 350 ft. of head. Johnston 
Pump Co. 


Flakers. Buflovak flaker handles toxic materials. Pro- 
vides continuous operation and large capacity. Catalog 
Buflovak Equipment Div., Blaw-Knox Co. 


Heat Exchangers. Installation sub-cools aniline after it 
has been condensed. Also expansion joints, traps 
strainers, and separators. American District Steam Co., 


Inc. 


Filters. Continuous vacuum filters using compression 
blankets. Produces a flocculent solid type cake. The 
Eimco Corp. 


Liquid Filters. For water, chemicals and petroleum 
products. Bulletin. Dollinger Corp. 


Any Rev./Min. Motor. 141 in. high. V4 to % hp. U.S 
Electrical Motors Inc. 


lon Exchange Resins. Resins remove ash from cane 
sirup solutions. Also for purification of gelatin, amino 
acids, fruit drinks, etc. Rohm & Haas Co. 


Valves and Valve tubricants. “Internal lubrication 
system eliminates most reasons for valve failure,” manu- 
facturer states. Nordstrom Valves Div., Rockwell Manu- 


facturing Co. 


Rotary Kiln. Provides smoke-free disposal of waste. 
Also dryers, coolers, and calciners. The C. O. Bartlett & 
Snow Co. 


221 


23A 


25A 


26A 


27A 


28L 


294 


30L 


31A 


32A 


44A 


47A 


Plastic Pumps. For difficult corrosive solutions and abra- 
sive slurries. Vanton Pump & Equipment Corp. 


Dryers. “Small, laboratory-size Louisville dryers produce 
sufficient quantities to supply the market,” manufacturer 
states. Louisville Drying Machinery Unit, General Amer- 
ican Transportation Corp. 


Centrifugal Processing. Manufacturer describes his line 
of 7 different types of centrifuges. Bulletin. The Sharples 
Corp. 

Control of Process Heat. Heat transfer medium main- 
tains temperature within a fraction of a degree. Used as 
@ vapor heating medium in a closed system. The Dow 
Chemical Co. 


Pumps. Combined pump and motor, sizes from Ve to 
72 hp., in a wide variety of construction materials. 


Chempump Corp. 


Crystallization Equipment. Applications of crystallization 
equipment. Continuous or batch operation. Struthers 
Wells Corp. 


Oil Reclaimer. Equipment for reclaiming, filtering, puri- 
fying and re-refining oil. The Hilliard Corp. 


Books. “Fresh Water from the Ocean,” “Titanium,” 
“Electrolytic Manganese and its Alloys,” and “The 
, Evolution of Chemistry.” The Ronald Press Co. 


Pumps. Moves a few gallons of fluid . . . or up to 
2,800 gal./min. with heads to 650 feet. Ingersoll-Rand 


Co. 


Packings. Packings for valves made of Teflon. Also 
pump packings of Teflon, Teflon with graphite and 
Teflon with mica. United States Gasket Co. 


Graphite Anodes. Graphite anodes for the electrolytic 
industry in making chlorine and caustic soda for anti- 
knock compounds. Great Lakes Carbon Corp., Electrode 
Div. 

Celite. Mineral filler for extending, dispersing or fluft- 
ing up dry powders. Johns-Manville 


Filtration Problem. Pilot filters are available for a 
rental fee, to try before you buy. Niagara Filters Div., 
American Machine and Metals, Inc. 


GATX Tank Cars. Service for transporting liquids in 
bulk. Tank Car Div., General American Transportation 
Corp. 


Extractive Metallurgy. Minerals beneficiation and ex- 
tractive metallurgy methods. Help supplied to research 
and production teams. Bulletins and ideas. Turbo-Mixer 
Div., General American Transportation Corp. 


Gasholders. Ory fabric seal eliminates maintenance 
problems. Wiggins Gasholder Div., General American 
Transportation Corp. 


Oxygen Plants Features scale model of 160 ton per 
day pure oxygen plant under construction. Blaw-Knox 
Co., Chemical Plants Div. 


Tail Gas Scrubber. Used in plants producing organic 
chemicals. Electro Chemical Engineering & Mfg. Co 


Chemical Ceramics. For use in resisting most acids, 
alkalies and solvents. High heat stock resistance. U. S. 
Stoneware Co. 


High Vacuum Pumps. Create !ow absolute pressures 
fast and efficiently. Quick recovery speed for high 
production rates. Kinney Mfg. Div., The New York Air 
Brake Co. 
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Numbers followed by letters 
indicate advertisements, the 
number corresponding to the 
page carrying the ad. This 
is for ease in making an in- 
quiry as you read the ad- 
vertisements. Letters indicate 
position—l, left; R, right; T, 
top; B, bottom; A indicates a 
full page; IFC, IBC, and OBC 
Gre cover advertisements. 


Be sure to give name, address, position, etc. 


Remember, the numbers on the upper portion of 
the card bring you data on only the bulletins, 
equipment, services, and chemicals reported in 
these information insert poges. The lower por- 
tion of the card is for the advertised products, 
and is keyed not only to advertising pages, but 
also to the memory-tickling list under the head- 
ing Products. 


48A Hydrogen Purification Plants. Also oxygen-nitrogen 
generators and other low-temperature processing units 
for gas separation. Air Products, Inc. 


53A Spray Drying. Spray dryer producing a sterile dextran 
product. Bowen Engineering, Inc. 


57A Catalyst Supports. Seventeen compositions, three de- 
grees of porosity, symmetrical or poly-surface pellets. 
The Carborundum Co. 


59A = Stainless Steel Products. Custom castings, jet engine 
rings, valves, fittings and accessories. The Cooper Alloy 
Corp. 


61A Drying Problems. Drying researci: laboratory services. 
C. G. Sargent’s Sons Corp. 


62A = “Tel-O-Set” Instruments. A family of miniature recorders 
and controllers. Minneapolis-‘Honeywell Regulator Co. 


65A Conveyor Dryers. A large multiple-unit, multiple apron 
dryer; and, a fourteen-section multiple unit, single apron 
machine are illustrated. The National Drying Machinery 
Co. 


=“Thermomill.” The Hardinge “Thermomill” is combina 
tion of conical mill, air classification system and air pre- 
heater. It dries, grinds and classifies. Hardinge Co., Inc. 


67A = Plant and Unit Design. Electrical, mechanical, steam, 
power, hydraulic and structural engineering. Badger 
Mfg. Co. 

68L Mixers. Manufacturer stresses continuous service and 


low maintenance cost as characteristics of Abbé mixers 
Paul O. Abbé, Inc. 


(Continued on back of this insert) 
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PRODUCTS (Continued) 


Pumps. Made to pump highly abrasive slurry. Features 
solid porcelain plungers. The Aldrich Pump Co. 
Chemical Feeders. Models for simultaneously feeding 
many different chemicals at rates from a few drops to 
60 gal/hr./feed. Manzel Division of Frontier Industries, 
Inc. 

Yorkmesh Demisters. Designed and constructed to effect 
clean separation between liquid and vapor, and increase 
the throughput capacity of vacuum towers. They consist 
ot cnitted fine wire mesh. Otto H. York Co., Inc. 

Heat Exchangers. Pressure: 300 Ib./sq.in. gauge; 
temperature: 1,200° F.; capacities: 750,000 to 8,000,000 
B.t.u./hr. Other types. Thermal Research & Engineering 
Corp. 

Ni-Resist Plates and Frames. Manufacturer asserts “‘Ni- 
Resist plates and frames in Shriver filter presses were 
good as new after eight years’ use in filtering highly 
corrosive potash brine.” The International Nickel Co., 
Inc. 

Exchangers. Manufacturer offers special materials and 
special designs. Also condensers, coolers, etc. The 
Whitlock Manufacturing Co. 

Ammonia Valves. Valve built to withstand 6,000 Ib./sq. 
in. Also is manufactured for 15,000 Ib./sq.in. Catalog. 
Autoclave Engineers, Inc. 

Photochemical Equipment. Source for actinically sensi- 
tized high-pressure reactions. For production involving 
synthesis, decomposition, hydrolysis, hydrogenation, etc. 
Hanovia Chemical & Mfg. Co. 

Centrifugally Cast Pipe. O.D. ranging from 2'/2 in. to 
24 in. and lengths up to 15 ft. according to diameter. 
The Duraloy Co. 

Motors. Vertical-hollow-shaft pump motor 3—200 hp. 
Designed for deep well irrigation and industrial pump- 
ing application. ACEC Electric Corp. 

Spray Nozzles. Manufacturer recommends his “incom- 
parable reference catalog.” Spraying Systems Co. 
Glassed Steel Equipment. Acid-alkali-resistant glass is 
now standard on glassed steel units for severe chemical 
service. The Pfaudier Co. 

Helix Potting Compound. A thermosetting epoxy-based 
compound that cures at room temperature. Hermetically 
seals components against fungi, moisture, and acids. 
Carl H. Biggs, Co. 

Condensers. Features 9,000 sq. ft. condenser for utility 
plant, and 3,500 sq. ft. condenser serving the turbine 
drive of the main air compressor in a refinery. Con- 
denser Service & Engineering Corp. 

New A.1.Ch.E. Journal. Circle card for subscription in- 
formation about this new chemical engineering quarterly. 
Crushers. Designed for capacities beyond those of lab 
mills and below those required for large-scale opera- 
tions. Equipped with rings or any of a fuli variety of 
hammers. American Pulverizer Co. 

Tanks. Glass reinforced polyester, epoxy, and phenolic 
laminates. Molders and fabricators. Carl N. Beetle 
Plastics Corp. 

Air Pollution Control. New wind operated, automatic 
controller energizes forced draft or heat systems under 
unfavorable meteorological conditions thereby 
increasing “effective stack height.” Friez Instrument 
Div. of Bendix Aviation Corp. 


87B 


Bal 


91T 
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Antifoam A. Odorless and tasteless silicone defoamer. 
Physiologically harmless in food at concentrations up to 
10 p.p.m. Also Antifoam AF, a dilutable defoamer 
containing 30% Antifoam A. Dow Corning Corp. 


Tank Heaters. Vertical mounting avoids heating through 
@ layer of sediment. Brown Fintube Co. 


Pumps. for volatile sludges and slurries. Lawrence 
Pumps, Inc. 


Protective Coatings. Manufacturer stresses low cos? 
method of meeting coating requirements. Booklet. Rowe 
Paint & Varnish Co., Inc. 


Special Processing Problems. Resources for fabrication, 
including modern shop, equipment or heavy sheet metal 
forming, specialty welding, and all machinery opera 
tions. Artisan Metal Products, Inc. 


Vacuum Jacketed Storage Vessels. For storing, handling, 
and transporting liquefied gases. Also plants for the 
production of liquid oxygen, etc. Herrick L. Johnston, 
Inc. 

Mist Eliminator. Liquid carry-over controlled by separa- 


tors made of knitted wire mesh. Metal Textile Corp. 


Surface Pyrometer. For plant and laboratory surface and 
Selection of 
thermocouples and extension arms. Pyrometer Instru- 


subsurface temperature measurements. 


ment Co. 

Steam Jet Ejectors. Condensers and vacuum equipment. 
Corrosion resistant parts interchangeable with standard 
parts. The Jet-Vac Corp. 


Double Cone Blender. Retractable charging and un- 
loading device. Brake for accurate positive positioning. 
Motor or floor mounted. General Machine Co. of New 
Jersey 


Stirrers. Electronic stirrer with thryatron tube control. 


Ace Glass, Inc. 


Filters. High pressure service up to 10,000 Ib./sq.in. 
Micro Metallic Corp. 


Plasticizer Oil. Compatibility with GRS, neoprene, and 
buna N type rubbers. Pan American Refining Corp. 


Corrosion-Resistant Mortars. For acid-and alkali-proof 
masonary in floors, tanks, sewers, towers, etc. Delrac 
Corp. 

Catalysts. To selectively hydrogenate acetylene in the 
presence of ethylene. The Girdler Co. 


Filters. Features new catalog on filtration and its ap- 
plication. D. R. Sperry & Co. 


Process Engineering & Equipment Design. Process engi- 
neers translate laboratory or pilot plant data into 
chemica! plant, create equipment. Foster D. Snell, Inc. 


Evactors. Illustration shows two 4-stage evactor units 
in pharmaceuticals plant. Also jet mixers, jet heaters, 
etc., Croll-Reynolds Co., Inc. 


Controlled Volume Pumps. Air-powered pumps have a 
capacity range of from .04 to 405 gal./hr. against pres- 
sures up to 25,000 Ib./sq.in. Capacity can be varied 
manually or automatically. Milton Roy Co. 


Fluid Mixers. Turbine-type in sizes from 1 to 500 hp. 
and side entering sizes 1 to 25 hp. and portable sizes 
Vea to 3 hp. Mixing Equipment Co., Inc. 


(Continued on page 54) 
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SPRAY DRYER PIONEER 


Commercial Solvents meets difficult problem of sterile material 
for intravenous injection by use of Bowen Spray Dryer 


Originally known as dextran, 
this product was developed dur- 
ing the war under a Swedish patent. 
Commercial Solvents, the first to have its 
product approved in the United States, 
replaced the original expensive vacuum 
tray dryer technique with the speedier, 
lower cost spray drying method. Al- 
The Bowen Spray Dryer producing the sterile dextran product, ° 
le installed out of doors. Ducts run inte the building where though dextran was produced exclusively 
for the armed forces, it is now available 
under the trade name Expandex to the 


civilian market. 


Recognition is due Commercial Solvents 
for making available its dextran to our 
armed forces in Korea and elsewhere and 
credit should be given to all personnel 
responsible for its development and 


production. 


Bowen Engineering is proud to have 
had the opportunity of cooperating in 
this project. 


BOWEN ENGINEERING, INC. 
NORTH BRANCH 13, NEW JERSEY 


BOWEN SPRAY DRYERS 


Always Offer You More! 


recognized Fay Dryer Engineering Since 1926 
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EQUIPMENT 


Bag Flattener. Available from Rapids-Standard Co. a 
Kneads & 
flattens filled multiwall sacks into firm, space-saving 


power-driven Rapistan “BF” bag flattener 
packages, Unit removes air & distributes bulk materials 
evenly. Top unit is spring loaded, adjustable up & down 
to provide pressure on sacks. May be mounted next to 
filling machines or at any point on supply line 


Portable Floor Machine. Weighing only 38 Ib., complete 
with 12-in. brush for use in buildings with no elevators; 
a4 portable floor machine from Premier Portable Floor 
Machine. Vs hp. GE 
Scrubs, waxes, polishes any floor. 


115 v.a.c. constant speed motor 


Wall Sterilizers—Utility Baths. (3) For modern laborator 
ies where space is limited Precision Scientific Co. has de 
veloped a flush-mountng assembly for Precision-Freas 
ovens, sterilizers & incubators. (4) Sero-Utility baths with 
higher temperature range & adjustable shelf. Stainless 
interiors & exteriors increase wattage 66% or more 


Combine functions of serological & utility-purpose baths 


Aluminum Alloy. for conducting electricity Aluminum 
Co. of America have developed No. 2 EC aluminum alloy 
Said to have superior mechanical properties with slight 
sacrifice in electrical conductivity over other types used 
for this purpose. Important for applications requiring 


high yield strength & low creep 


Flexible Lining Material. Called Vyfiex 1-10 corrosion re 
sistant thermoplastic lining material combines good chemi 
cal, physical, & electrical characteristics. For use with 
common acids, alkalis, salts, plating solutions, at tempera 
tures to 160° F. Available in black & white from Kaykor 


Industries, Inc 


Ribbon Mixer. Developed by the Stevenson Co. heavy 
duty horizontal type ribbon mixer for rapid blending of 


V4 to 175 cuft 


wet or dry materials. Sizes for volumes 
feature extra heavy one-piece end plate construction 
oversized shaft, anti-friction roller bearings. Seal glands 
provide sufficient packing for dust or liquid applications 


Built of stainless steel or any alloy required 


Fiber Glass Mats. Announced by Bigelow Fiber Glass 
Inc., 84 in 
Said to be 


Products div. of Bigelow-Sanford Carpet Co., 
wide mechanically bonded fiber glass mats 
widest in the industry with usual drapability, formability 
& uniformity of Bigelow mats. Available in textured & 


untextured grades 


Plastic Pipe. Available in 10 & 20 ft. lengths, bell & 
spigot solvent cemented Schedule 40 & 80 plastic pipe 
Based on high impact polyviny! chloride, normal impact 
polyvinyl chloride, & styrene rubber plastic, with flanged 
& threaded ends. Sizes to 6 in. O.D. Plastic rod plus 
large sheets of various thicknesses also available. Atlas 


Mineral Products Co 


Steam Trap. Said to be revolutionary in design & based 
on new principles, steam trap from Perfecting Service 
Co. Uni-Trap employs balanced valve principle, operates 
automatically through range to 250 Ib./sq.in. without 
adjustment, orifice changes, or valves. Pipe size only 
needed to specify requirements. For process industries 
where load & pressure range vary. Folder describes 


types, shows cutaway views 


Sanitary Pump. For use in the food, & pharmaceutical 
industries. Said to offer radical departure from usual 
pump. Action isolates fluid from all actuating mechanisms 
or rotating parts. No interna! sharp corners or crevices 


in fluid passage. Vanton Pump & Equipment Co. 
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Stainless Steel Valves. Introduced by Rockwell Mfg. Co 
line of stainless steel lubricated plug valves for use in 
food, sulfite pulp & chemical plants. Chrome plating 
backed by stainless steel affords extra protection against 
scoring, galling; corrosion. 


Porous Teflon. Corrosion resistant porous Teflon filter 
medium from Porous Plastic Filter Co. Mean pore size 
9 microns; will filter all particles of diameters larger than 
3 microns from liquids. Flow capacities to 45 gal./min 

sq.ft. of filter at 5 lb./sq.in. differential pressure for 
organic fluids of | centipoise viscosity. Available in disc 


form sizes up to 12 in. diam. with solid Teflon rim 


Hi-Pressure Meters. Now in production by Bowser, Inc., 
two new Hi-Pressure XACTO meters of 15 & 50 gal./min 
& pressures up to 500 Ib./sq.in. Designed to give positive 
displacement accuracy on industrial liquid measuring jobs 
requiring high-pressure applications. Parts are stainless 
steel, have hard carbon bearings & Teflon pistons. De- 


signed for either top or bottom mounting. Data available 


Oxygen Analyzer. Folder from Arnold O. Beckman, Inc., 
on model 1A3B dissolved oxygen analyzer. Provides 
accurate and continuous measurement in applications such 
as waste disposal, water treatment plants, solvent, chemi 
cal, petroleum products industries. Direct reading of 
per cent saturation. Scales available calibrated in parts 


million. Diagrams, specifications 


Auto-Stop Meter. Automatic control of water, syrups, 
solvents, other liquid ingredients now accomplished by 
use of 3-in. Neptune Meter Co. Auto-Stop meter. Features 
double-trip valve which slows down rapid flow of liquid 
an instant before it trips shut; permits accurate cutoff 
without hydraulic hammer. Meter is positive displace 
ment, nutating piston type & handles more than 150 


different liquids. Bronze construction 


Portable Mixer. Portable mixer designed with an adjust 
able shaft announced by Alsop Engineering Corp. Out 
prelubricated type 
Hollow tube & 


board bearings are self-aligning 
sealed against lubricant drip & leak 
chuck arrangement using locking sleeve provides quick 
positive shaft adjustment that does not loosen or jam 
Shafts & propellers available of stainless steel, monel 
metal, other materials lead or rubber coated as required 
Sizes 1/20 hp. to 72 hp 


Reducing & Relief Valve. Designed for low capacity ap 
plications a high pressure combintion reducing & auto 
matic relief valve from Atlas Valve Co. Known as Type F 
it can be used for initial pressures to 4,000 Ib./sq.in. & 
reduced pressures from 2,000 Ib./sq.in. down to zero in 
accurately controlled adjustable increments. Reduces high 
pressure air, oil or water to set point without shock 


Will not leak on tight shutoff. Sizes Ve to %4 in 


Plastic Pipe. Corrosion-resistant, rigid plastic pipe said to 
have great impact resistance & toughness from American 
Hard Rubber Co. Called Dur-Ace it is light in weight, 
odorless, tasteless, and non-contaminating. For use in 


range 0-40° to 170° F 


Needle Valves. Complete new line of forged needle 
valves with universal outlets & featuring micrometer 
thread stainless steel stems for fine metering announced 
by Carpenter Valve Corp. Known as Bull-Dog valves 
bodies are forged from brass, stainless or carbon steel 
Wide range of optional machinnigs on outlets said to 


facilitate lower-priced neat installations. Also furnished 


in mountings for instrument panels 
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Pressure & Temperature Measuring System. Contro! 
Engineering Corp. have developed for industrial use an 
ElectroSyn pressure & temperature measuring system 
Based on a signal generator of high resolution, electro 
magnetic, rotary transducer with linear output. Facilitates 
remote readings of temperatures & pressures without 


complex electronic circuits 


Process Timer. Featuring one-knob control is a process 
timer from General Electric Co. Model TSA-21 controls 
timed simultaneous closing of one circuit & opening of 
another. Applications include automatic mixing opera 


tions. Calibrated from 0 to 100% 


Impervious Graphite Pump. Falls Industries, Inc. recently 
redesigned line of Impervite centrifugal pumps includes 
a virtually leakproof pump seal fabricated from im- 
pervious graphite and features a simple, self-cooled 
rotary section easily accessible. Other advances are over 
sized bearings & heavy stainless steel shaft. Shaft & 
impeller are separate components permitting quick, sim- 


plified maintenance 


Heavy-Duty Generator. A 2-kw. ultrasonic power gen- 
erator the Sonogen 2,000 developed by Branson Instru 
ments, Inc. speeds cleaning & degreasing of parts made 
of metal, rubber, plastics, glass. Output is fed into 
barium titanate transducer at 100,000 cycles/sec. Units 
now in use clean electric motors, instrument parts bear 


ings, contro! & timing devices 


Sectional Belt Conveyor. Bulletin from Stephens Adamson 
Mfg. Co. on complete set of belt conveyor components 
pre engineered for customer assembly Include new car 
rier & return roll, head & tail pulley assemblies, spring 


type belt cleaner 


Proportioning Pump. Unique high speed valves, pulse 
free flow, no packing featured on Hills McCanna Co 
proportioning pump. Bulletin tells what it is, why de 


signed, what it will do & how it works 


Nylined Bearings. Added to line of Thomson Industries 
Inc. a Nylined bearing for use where increased wear 
resistance is required or no lubrication is possible. Two 


types—for use where lubrication is requried or not. 


Laboratory Stirrer. An electronic controlled laboratory 
stirrer with variable speed at full torque, having direct 
gear & gear drive in one motor described in leaflet from 
Ace Glass, Inc. D.C. control on ac; ac. 110 v. 60 cycle 
single phase motor, 1/50 hp. fully enclosed. Speed 400 


to 4,000 rev./min. in stepless control 


Triple Beam Balance. Having a sensitivity of | cg. and 
capacity of 311 gr. & said to fulfill the gap between the 
analytical & trip balance, is the C.G. 311 Cent-O-Gram 
balance from Ohaus Scale Corp. Has a light duralumin 


beam, self-aligning agate bearings 


Pneumatic Thermostat. A non bleed pneumatic tempera 


ture control for operation of diaphragm valves, damper 
motors & other control equipment from Powers Regu 
lator Co. Temperature range 35° to 135° F. Easily ad 
justed dial, sensitivity adjustable from ‘ae to 2 Ib./sq.in 
per 1° of change. Simply designed & ruggedly con 


structed 


Filter Cover. Hydraulically operated & quick-opening 
cover is new operational & safety feature on horizontal & 
vertical filters made by Niagara Filters div. of American 
Provides effortless opening & 
Repair 4 


completely 


Machine and Metals, Inc 
closing of filter tank, even seating of cover 
replacement of hand wheels & eye bolts 
avoided. Standard on horizontal filters 


33 


35 


42 


43 


47 


Chemical Engineering Progress 


Steam Difftuser. From O'Brien Steam Specialty Co., Inc 
a V-groove steam diffuser for direct open-tank water 
heating said to result in 100 heating efficiency. Avail 
able in Everdur (copper silicon alloy) or 304 stainless 
steel, 14 or 2 in. diam., 12, 18 & 24 in. long. Spiral 
design of groove gives rapid mixing & uniform water 


temperature throughout tank 


Fatigue Tester. For testing loaded paperboard, fiberboard 
& wooden cartons & boxes L. O. Koven & Brother, Inc 
have developed a fatigue tester Automatic counting 
device indicates number of times carton drops from one 


baffle to another. Handles smli.medium containers 


Recorder-Controller Instruments. Complete new line of 
recorder-controller instruments with wide range of indus 
trial uses from Fielden Instrument div. Robertshaw-Fulton 
Controls Co. Nickel, tungsten & platinum resistance tem 
perature detectors available, temperatures of 200" ¢ 


to + 500° C. Both electric & pneumaitc controls available 


CHEMICALS 


Fatty Acids. 24-page catalog “Fatty Acids in Modern In 


compiled by A. Gross & C« Contains specifica 


dustry 
tions, grades, packing, stock points on stearic oleic, 
other fatty acids. Also information on glycerine, pitch, 


& hydrogenated tallow fatty acids 


Maleic Anhydride. National Aniline Div, Allied Chemical 
& Dye Corp. at Moundsville, W. Va. now produces 
maleic anhydride in impreved tablet form. Said to resist 
degradation in handling & minimizes fines. Handy, easily 


dissolved features appeal for process control. Folder 


an ad 


Expandable Polystyrene. Foamable polystyre 
vance in the field of expanded plastics described in 
brochure from Koppers C: Irv Covers applications in 
cluding thermal insulation, electronics, & packaging Also 
includes technical information with charts & diagrams in 


color 


Fatty Acid. A high molecular fatty acid added to line of 
Aceto Chemical Co., Inc. cosmetic raw material Said to 
be about 10° C 


acid, & 90% pure 


higher than melting point of stearic 


Silicone Rubber Gums. Genera! Electric Co's Silicone 
Products Dept. announces development of two new sili 
cone rubber gums for manufacture of silicone rubber 
compounds. Double strength to any previously known 
Designed for combination with new filler—fine silica tech 
nical.-from Du Pont. Said to produce material of double 
normal tensile strength—from 200 to 300 Ib. /sq.in with 


50° higher elongation 


Urea. Folder from Grace Chemical Co. on urea. For 
compounding resins, pharmaceuticals, chemi als. tertiliz 


ers, other uses. Formula, solut ility chart, other data 


Anion Exchange Resins. Called Duolite difunctional 
strongly basic anion exchange resin from Chemical 
Process Co. Leaflet details nature & operating character 
istics of this aliphatic type anion exchanger, including all 


pertinent data 


Synthetic Resins. Penteerythritol, plasticizers & synthetic 
resins are subject of bulletin from Hercules Powder Co 
Lists applications varying from liquids to high melting 
solids, including protective coatings, inks, plastics, ad 


hesives for synthetic resins 
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Methyl Cellosolve Acetate & Ethylene Cyanohydrin. 
(48) Now commercially available in tank or drum carload 
quantities, ethylene cyanohydrin from Carbide and Carbon 
Chemicals Co. Substance is a highly reactive intermediate 
that undergoes reactions of both a primary alcohol & 
an aliphatic nitrile. Important in synthesis of acrylo- 
nitrile & other materials; manufacture of resins & plastics 
(49) Technical bulletin on methyl cellosolve acetate. Gives 
physical properties, specifications, solvent properties. Em- 
ployed for formulation of lacquers & dopes; solution of 
coatings of adhesives based on cellulose mixed esters. 


Octylphenol & Nonylphenol. From Special Products Dept. 
of Rohm & Haas Co. bulletin on octyiphenol & nonyl- 
phenol. Included are physical properties, uses, chemical 
reactions in detail, with a bibliography 


BULLETINS 


Centrifugal Pumps. Complete line of Rheinhuette custom- 
built centrifugal pumps & valves covered in a literature 
packet from Neumann & Welchman, Inc. 


Dust Collectors. Two designs of dual-clone dust collectors 
by Johnson March Corp. said to have low resistance & 
high cleaning efficiency illustrated in folder. 


Tank Venting Equipment. Sellers Injector Corp. Burp 
valve is designed to withstand fluctuating seasonal tem- 
peratures, give positive parts protection with minimum 


vapor loss & maximum safety. 


Centrifugal Pumps. New with General Ceramics Corp. 
LV series armored porcelain centrifugal punips. Erosion 
& corrosion resistance of porcelain combined with rugged, 
heavy cast iron armor, Standard mechanical type seal. 
Ilustrated leaflet shows schematic diagram, details of 


construction. 


Electric Valve Controls. For automation & computer con- 
trol electric valve operators from Techniflex Corp. Fea- 
tures higher stroke speed, drivers for rotary & recipro- 
cating motion stems, protection to valve trim. Snap acting 
for on-off manual or automatic duty. Push-button remote 
for manual duty. Instrument responsive for throttling 


duty. Leaflet available. 


Spectrophotometer Recorder. Continuous ultra-violet & 
visual spectra with speed accuracy, versatility provided by 
Spectracord recorder from Warren Electronics, Inc. Dou- 
ble or single beam, compatible with existing equipment, 
easy installation. Bulletin shows cutaway views, charts. 


Centrifugal Thrower Units. Swiveloader standard & 
Swivelpiler a portable unit are subjects of bulletin from 
Stephens-Adamson Mfg. Co. Eliminate hand trimming, 
load largest cars faster, safer, & cheaper; also fill bins 
or stockpile practically any bulk materials. Construction, 
other details described. 


Water Conditioning Equipment. Regular equipment & 
specialties in line of Cochrane Corp. covered in recent 
bulletin. Includes demineralizers, reactors, hot lime 


zeolite 


Mix & Settle Extractor. Complete brochure on National 
Research Corp. Mixer-settler Extractor. Unique features 
described in detail. Developed for petroleum industries 
now serving in the chemical, petrochemical, pharmaceu- 
tical & fine chemical industries. Unit is 20-stage, made 
entirely of stainless steel & Teflon. May be used in 
product & process research & development. 
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PV Pipe—Fittings—Tubing. Technical data sheets from 
Electro Chemical Engineering & Mfg. Co. include tables, 
physical properties, chemical resistance, data use, & varia- 
tion for specific conditions of Arcon rigid polyvinyl 
chloride pipe, fittings & tubing. 


Wall Panels. Insulated metal & prefab wall panels avail- 
able from R. C. Mahon Co. described & illustrated in 
catalog. Overall U factor of all types said to equal or 
be better than 16 in. masonary walls. Exterior wall 
plates in variety of materials & for all purposes rolled 
in any length to 60 ft. 2 in. Fiberglas insulation between 
ribs of inside wall plates. Thermal properties, specifica- 
tions. 


Electronic Precision Instruments. Recording oscillographs, 
amplifiers, transducers, also custom-designed instruments 
& instrument systems available from Wm. Miller Instru- 
ments, Inc. discussed in illustrated folder. Adaptable to 
test performances from most simple to complex 


Miniature Potentiometer. Bulletin from Bourns Laborator- 
ies gives detailed information on a miniature gage 
pressure potentiometer. Said to be of rugged construc 
tion, compact & lightweight, with precision pressure 
sensitivity. Size does not jeopardize reliability or opera- 
tional characteristics. Air, H,O,, Feron, oil, typical of 
gases & liquids measured. 


Piston Valves. Klinger Corp. of America seatiess piston 
valves said to withstand high pressures & temperatures 
subject of illustrated folder. Retain pressure tightness 
by fit of piston sliding through two resilient compressed 
valve rings. Feature perfect flow control, no seats or 
grinding, not affected by wire drawing. 


Storage Vessels. Storage & transportation of liquefied 
gases in vacuum-jacketed storage vessels considered in 
loose-leaf bulletin from Herrick L. Johnston, Inc. Unique 
internal suspension system reduces heat leak, eliminates 
potential vacuum leaks, prevents thermal stress & strain. 
Inner shell stainless steel or aluminum; outer shell mild 
steel or aluminum, with heliarc welded seams. 


Compressed Asbestos. Called Klingerit an asbestos sheet 
for superheated & saturated steam, discussed in folder 
from Klinger Corporation of America. Also for use with 
hydraulic pressures, compressed air & other gases, acids, 
alkalis, oils, solvents. Technical data, application infor- 


mation, given. 


Platinum Clad. Uses of platinum clad a material pre- 
pared by welding together plates of platinum & base 
metal in thickness ratios ranging from 1:1 to 1: 100 
detailed in folder from Baker & Co., Inc. Thicknesses 
from .001 in. on wire to .005 in. & .007 in. on tubing. 
Principal uses are heat exchange equipment, linings for 


pressure vessels. 


Liquid Precipitator. Control of dusts discharged from 
stacks of cyclones, rotary dryers, kilns, roasters, accom- 
plished by use of multple-action scrubbing. Johnson 
March include six different principles in single unit for 
this purpose. Illustrated folder covers operating prin- 
ciples, applications, constructions. 


Engineering Services. Illustrated 12page booklet de- 
scribes engineering services available from Foster D. Snell, 
Inc. consulting chemists & engineers. Activities include 
research for development, process development, equip- 
ment design, plant operation. 


(Continued on page 58) 
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SEVENTEEN COMPOSITIONS... THREE DEGREES OF POROSITY...SYMMETRICAL OR POLY-SURFACE PELLETS 


Your pick of catalyst supports 


All told, there are over two dozen bes of supports made by 
CARBORUNDUM. These include: ceramically bonded Poly-surface, 
spheroidal, and cylindrical porous pellets . . . solid, homogeneous 
aluminum oxide, silicon carbide and mullite grain... and 
spheroidal mullite for use as a support or heat exchange media. 
These constitute the greatest variety of supports in this field. 

Among recent developments are irregular shaped porous pel- 
lets, termed “Poly-surface.” These provide improved adherence 
of catalyst, low pressure loss, and lowest density. 

Because fluidized processes are becoming increasingly im- 
portant, we have available small Poly-surface pellets that are 
individually porous. These absorb internally as well as externally, 
and expose the catalyst continuously, in spite of attrition. 

Both the Poly-surface and symmetrical pellets are highly re- 


fractory and resistant to most acids. Their attrition loss is low. 
Porosity ranges from 20°; to GO", ; water absorption from 87, to 
601% by weight. Bulk densities range from 30 to 92 Ibs per cu ft 


A kit containing sample quantities 
of all our principal carriers is available. This 
is complete with technical literature and will 
be furnished free if request is made on com- 
pany letterhead. (Otherwise only literature 
will be sent.) Please tell us if you are par 
ucularly interested in certain materials. Ad 
dress: Dept. W-114, Refractories Division, The 
Carborundum Company, Perth Amboy, N. J 


CARBORUNDUM 


Registered Trade Mark 
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BULLETINS 


(Continued from page 56) 


74 Processing Machine. An effective dryer, cooler or dryer- 


cooler by Link-Belt Co. covered in new booklet. Said to 
successfully process hundreds of products including food, 
chemical & hard to process materials like sand & sugar. 
Called Roto-touvre machine is a revolving, horizontal 
drum. Section devoted to principles of drying & cooling 
Others cover temperature, dust control, dimensions, 
charts. 

Diaphragm Valves. Acid, solvent, alkali-proof Permanite 
diaphragm valves from Maurice A. Knight described in 
bulletin. Permanite is a thermosetting furfuryl alcohol 
resin capable of fabrication into many types of corrosive 
handling equipment. Handles most acids, requires little 
maintenance, easily handled & installed 

Centrifugal Pump Fundamentals. Ingersoll-Rand an 
nounces availability of booklet on “Centrifugal Pump 
Fundamentals.” Useful to pump operators & maintenance 
men. Explains principles of operation, defines terms 
used in pump calculations & works out typical pump 
problems. 

Mechanical Recorders. Bulletin which describes & illus- 
trates Bristol Co.'s electrical & mechanical recorders for 
round- & strip-chart models. Uses include batch weighin 
on platform scale, automatic weighing machines, valve 
or gate operation, liquid level variation 

Valves. High Pressure Equipment Co. leaflet covers 
signal system, calibrated controls & midget valves. Dis 
tinctive feature is colored handles for valves enabling 
engineers & research men to distinguish easily on large 
installations. Twelve colors standard, others available 
Tubing sizes down to 1/16 in.; pressures to 30,000 
Ib./sq.in. 

Compressed Geses. From Matheson Co., Inc. bulletin on 
compressed gases & gas regulators. Includes new com 
pound silicon tetrafluoride & an extra dry grade of 
hydrogen. Also gas mixtures used in Geiger counter & 
proportional flow units 

Filtration. Clarification of water by filtration is the sub- 
ject of a technical service bulletin from Dicalite div., 
Great Lakes Carbon Corp. Comprehensive study of the 
subject including equipment layouts, schematic flow 
sheets 

Engineering Services. Condenser Service & Engineering 
Co., Inc. in affiliation with others, designs, engineers, 
builds & erects a variety of equipment illustrated in 
their bulletin. Folder illustrates manufactured products 
plus maintenance services 

Temperature & Moisture Control. Binder insert bulletin 
from Niagara Blower Co. considers precise control of air 
temperature & moisture enabling production in any cli 
mate at any season. Recommended for conditioning of 
textile fibers, yarns, plastics, synthetics, & many other 
materials. 

Vacuum Furnaces. Addition of 30 metals to industrial 
spectrum has increased use of vacuum furnaces. Bulletin 
from *%. J. Stokes Machine Co. discusses applications in 
melting & casting these new materials as well as sintering, 
annealing, hardening, brazing, & de-gassing. Also con 
siders field of vacuum metallurgy. Descriptions, drawings 
of several types included 

Pneumatic Conveying System. Bulletin describes & illus 
trates actual installation handling 350 mesh material with 
no dust loss or need for filter type collectors or wet 
scrubbers. Self-cleaning & dust tight on free flowing 
materials. Young Machinery Co 
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85 Manual & Solenoid Valves. Catalog from Barksdale Valves 


contains sections on manual, solenoid, & pilot controlled 
valves, plus pressure switches. Patented Shear-Seal prin- 
ciple employed consists of pressure balanced, self- 
aligning, tubular valve seat with Shear-Seal in constant 
contact with optically flat porting disc or rotor containing 
flow passages. Cutaway views, characteristics, flow pat 
terns included. 


infrared Spectrometer. Operating features of Perkin-Elmer 
Corp. single beam, double pass, recording infrared spec 
trometer given in folder illustrated with photographs & 
infrared spectra. Covers range from 2100 A in ultraviolet 
to 35 microns in far infrared. Assistance in applications 
to specific problems, trial use & field instruction avail 
able 

Pneumatic Controllers. Stack-type pneumatic controllers 
for process variables illustrated in Fischer & Porter Co 
catalog. Cutaway construction photos, schematic dia- 
grams & dimension drawings included. Controller selec- 
tion guide. For use in flow rate, liquid level, viscosity 
vacuum problems. 


Molybdenum Products. Bulletin from Climax Molybdenum 
Co. covers molybdenum products for chemical process 
industries. Applications include catalysts, fertilizers, pig- 
ments & dyes, lubricants. Describes briefly available 
products, their manufacture & use 


Plug Valve Actuator. Pantex Mfg. Corp. two-color bul- 
letin describes plug valve actuators. Available for re- 
mote control on all types & sizes of wrench-operated 
plug valves from | in. to 8 in. Installations, line draw- 


ings, plus complete engineering data & use information 


Relief Valves. Single spring construction, accurate valve 
seating & lower overall height feature spring loaded 
relief valves from Schutte and Koerting Co. Single spring 
construction eliminates cumbersome, unstable  super- 
structures of conventional valves. Two modifications of 
basic design also available 


Frangible discs. Series of loose-leaf catalog sheeis cover 
variety of uses offered in protection of pressure systems 
by frangible discs. Disc is an individually-designed pres- 
sure relieving device for protection of equipment or 
process systems where over-pressure is a problem. Sheets 
approximate a handbook on pressure system protection 


Frangible Discs, Inc. 


Industrial Pumps. Included in 108-page illustrated catalog 
from Deming Co. all types of industrial pumps. Details 
on each type include construction, features, performance 


& selection tables, etc. 


Miniature Recorder. From Minneapolis-Honeywell Regula 
tor Co. bulletin on Tel-O-Set miniature recorder & con- 
troller Instruments described & their operation, plus 
specifications. Features—face dimensions 5 25/32 in. high 
by 5 in. wide; automatic chart reroll gives 30-day process 


record 


Welded Fittings. Bonney Forge & Tool Works Weldolets 
& Thrediets are 90° branch pipe welded fittings. Applica 
tions mainly in gas, oil, power, process, heating fields; 
also in general plant construction & maintenance. Book- 
let contains illustrations & descriptions of each item, tem- 
perature & pressure ratings, material specifications & much 


other pertinent information 


Flow Tubes. Binder insert from Foster Engineering Co 
describes the Gentile flow tube for measurement, regula 
tion, control of fluid flow. Three types. Operational 
theory, accuracy, maintenance, other features discussed 


Cutaway view plus flow sheets 
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vin the country, a golf game 
lub, or an afternoon at the ball 
an all be yours if you learn to 
Rave plant problems where they be- 
MameMauice on the right road to peace 
‘Of mind when you specify Cooper Alloy 
stainless steel products—custom cast- 


FiLTeR WAC VE 


4 
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ingspjeeengine rings, valvegs fittings,» 
accessories. Our complete 
every step in 
design to machining is your 4ssuranee 
of quality. Gooper Alloy | 
meang products yourcan. trustie % 
them with confidencerand, 7 


MIXER 


PUMP CASING 


COOPER ALLOY 


CORPORATION - HILLSIDE) New 


"Stainless Stee! Products Castings, jet engine rings. valves, fittings, accessories,” 


SE COOPER ALLOY PRODUC AND ' ue 
- 
ae 
QUIRDPL IMPELLER “PROPELLER FITTING 
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New York, N. Y. October 13, 1954. 
~West from the Colorado Rockies, 
north from the great lakes of Canada, 
and south from the bayous of Louis- 
iana came chemical engineers to at- 
tend this annual event held in the 
great chemical engineering design 
and decision center of the world. 
Sponsored by the New York section 
of A.I.Ch.E., the meeting featured 
cost estimation and new processes. 
Over 400 attended from 16 states, 
and represented management, pro- 
duction, development and other cate- 
gories of occupation. 


SCIENTIFIC BASIS EMPLOYED IN 
PLANNING PROGRAM 


Prior to deciding the program content 
B. H. Rosen (Chairman) and the other 
chemical gi s planning the meet- 
ing sent ovt to all section members 
(500), a questionnaire listing six pos- 
sible subjects, and asking for a choice 
of two. 75% replied, indicating a pre- 
ponderance of interest in the two sub- 
jects ultimately chosen for the program. 
This action probably accounted for not 
only the sizeable turnout, but also for the 
quality, considering the number of 
chemical engineers of high responsibility 
seen at the sessions. 


Knowing what plant costs will be 

One of the greatest responsibilities of the 
t is to know 
what new facilities will cost to build, maintain 


chemical engi in 9 


tahliched 


New process developments 

New developments in chemical processes were 
covered in two symposia: chemical processing 
The first of these 
ize marketing results experi- 


and petroleum processing. 
+ ded to 


and operate. To do this, several 
procedures are followed, with the amount of 
time and effort required being almost directly 
proportional to the accuracy demanded. Of 
these, the final step is usually to obtain, add, 
and review competitive bids for all equipment, 
services and facilities. Long before this step is 
taken, however, it is necessary to approximately 

timate the t of funds to be required, in 
order to provide the basis for decision as to 


prospect for returns from products marketed, 
and more than likely also to serve os a basis 
for setting up arrangements for financing the 
project. 

lt is in this area—of preliminary estimating 
costs—that efforts are being directed towards 
evolving a method which will, with a fair 
degree of accuracy and modest expenditure of 
effort, provide practical and dependable results. 

The papers presented at the cost estimation 
symposium, organized by Roger Willliams, Jr., 
are believed to contribute to an important de- 
gree to the advancement of this objective— 
bringing together the experience of many firms, 
for the benefit of the individual. The papers 
ore reviewed briefly as follows: 


Estimating maintenance costs for 
new plants 

Maintenance costs in a chemical proc- 
ess plant may run from a few per cent 
to as high as 20% of the total manu- 
facturing costs; R. L. Glauz (Diamond 
Alkali Co.) reported relationships he 
has developed between repair man hours 
and plant investment to improve pre- 
liminary estimates of repair costs when 
considering new plants. 

(Continued on page 68) 
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enced to date in the three broad fields covered. 
The second, on petroleum processes, covered 
specific processes or processing steps available 
to the refiner for achieving improved technical 
and economic results. The papers presented in 
these symposia organized by L. J. Coulthurst 
ond A. H. Tenney are reviewed as follows: 


New developments in textile fibers 

The market for synthetic fibers is al- 
ready large, and growing rapidly, pro- 
viding one of the largest outlets for the 
products of the organic chemical indus- 
try, according to C. A. Setterstrom and 
G. H. Freeman (Carbide & Carbon 
Chemicals In contrast to a de- 
pressed market condition, synthetic fiber 
developments have been going along at 
a high rate, some of which are as fol- 
lows: The incorporation of dyes in the 
“dope” before extrusion into filaments, 
the production of uneven strains in fila- 
ments to induce curling, partial-saponi- 
fication of acetate fibers to improve 
strength, extension of U. S. nylon ca- 
pacity to an expected 280 million Ib./yr. 
within months, and preparation of a 
Teflon yarn. The future in this field 
holds exciting promise, as every one of 
the large chemical companies and many 
smaller ones, are reported by Mr. Free- 
programs 


Co.). 


man as maintaining major 
aimed at the development of new tibers. 
To fully test a new fiber commercially, 
Mr. Freeman estimates the cost to be 
between 40 and 75 million dollars, and 
believes that the aforementioned firms 


(Continued from page 74) 
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SARGENT'S DRYING RESEARCH LABORATORY 


DRYING PROBLEMS? 


JUST WRAP UP AND SEND TOUS... 


STRAIGHT ACROSS THE BOARD CAN YOU ANSWER THESE 


FROM ABRASIVES TO YARNS QUESTIONS ABOUT THE DRYING | 
OF YOUR PRODUCT? 


HERE ARE A FEW OF THE PRODUCTS WE'VE TESTED T. Is it dried uniformly, to exact degree desired — 
IN OUR LABORATORY FOR MORE EFFICIENT DRYING 2 under complete control at every stage? 


Are you getting maximum rate of production 


Abrasives Flock Plastics raw stock possible, yet maintaining automatically con- 
Apples Flour Printing Inks trolled, unvarying quality? 

Asbestos Fruits Proteins 3. Is your drying process the most efficient pos- 
Bast Fibres Grain (cooling) Pulp sible — quality-wise, AND cost-wise? No steam 
— Hides Rice or hot dry air waste? Using minimum floor 


area? And optimum bed depth? Would alter- 


Bristles Hair Rubber—reclaimed, 
nate airfiow direction tones help, of radiant 
Building Materials Kaolin synthetic and natural he : . 

: Salt at boosters, or varying temperature tones? 
Cotstem Carbonate Latex - 4. \s your product correctly pre-conditioned for 
Chemicals Macaroni Sawdust most efficient drying? Have you ever compared 
Clay Fillers for paper Metal Parts and Sisal drying curves to be certain that every important 
Cloth Products Synthetic Fibres variable is controlled within pre-set limits — 
Coatings Nuts Textiles—raw and dyed automatically? 

Coconut Paints stock + Which type of dryer is best for your product — 
Cotton Paper & Paper Products Tobacco tunnel, pole, tray, truck, or special design? 

Food Waste Slud 
Dehydrated SARGENT can give you the answers to these and 
Explosives Peat Moss Wool - 

a y many other questions, For better, less costly, more 
Fertilizers Pigments — efficient operation of drying processes, write us. ° 


determine the one best commercially 
practical way to dry YOUR product 
easier, quicker, more economically? 
Just write us. REPRESENTATIVES, F . WASSON, 519 Murdock Philedeiphio ° 
ven WILLIAMS & co. a7, 47 Colborne 


May Wo Hp You ) 


L 
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Horizontal scale above chart provides 
continuous indication of control air 
pressure to valve. 


Quick-connect controller mounting . . . for added 
protection the controller is supported by a yoke 
when disconnected. 


All adjustments are readily accessible 
the controller. 


Unitized construction of all 
major components simplifies 
maintenance . . . makes re- 
assembly foolproof. 


= 
= 
— 


HE latest improvements in the Tel-O-Set 
family of miniature recorders and controllers 
make them the simplest and most convenient 
ever. Operating men, installers and service men 
alike will appreciate these outstanding features: 


Quick-connect mounting— either on back of recorder, 

Tod a 's back of panel, or at a remote location. A single 
y lever opens or closes all interconnecting air lines 

. . allows the controller to be removed without 

interfering with manual control of the process. 


Foolproof connect and disconnect. The rear of the re- 

* corder is a flat gasketed surface that matches up 
Tel-O-Set perfectly with the controller. It’s completely free 
of any protruding valve stems or plug-in fittings 

that might be damaged in shipping or handling 

in your plant. Self-contained air switch must be 

shut off before the controller can be removed. 


‘ al stru ments Leakproof design—with large capacity valves. 


Wide range of reset rates. A single instrument pro- 
vides a simple choice of three different ranges . . . 
fast, intermediate and slow . . . enabling one basic 
model to serve in applications formerly requiring 
several models. 


- 
ar e easiest Versatility. Rate action is readily added. When 


equipped with a manifold, the controller can be 
mounted remotely, either back of the panel or in 
the field. 


Low air consumption—less than 0.2 scfm. 


to install Unitized construction— permits fast, easy removal 


and replacement of major sections. 


Compare the features . . . and the operating char- 
acteristics . . . of the Tel-O-Set line of instruments. 
You'll find they represent the top in value in 

ses ope rate miniature instrumentation, that will give you the 
top in performance and serviceability on your 
process control panels. For a discussion of your 
specific requirements, call your nearby Honeywell 
sales engineer . . . he’s as near to you as your 
phone. 


ses service MINNEAPOLIS-HONEYWELL REGULATOR Co., 


Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Bulletin No. 7201, 
“Quick-Connect Tel-O-Ser instruments.” 


*Tel-O-Set vs a trade mark of the Minneapolis-Honeywell Kegulator Co 


Honeywell 


‘ 


South Texas 
9th annual 1 day meeting 


and industrial 
exposition 


The Ninth Annual Technical Session of the South Texas Section attended by 525 
members and visitors provided not only lively symposia but also an exposition 
displaying the equipment and materials of 29 companies supplying the chemical 
process industries. The meeting and exposition were held on Oct. 22 in the 
Galvez Hotel, Galveston, Texas. Close to 400 attended the annual award banquet. 
The annual award of the South Texas Section given for the “best paper published 
by a member of the South Texas Section in 1953” was presented to M. Van 
Winkle, U. of Texas Chemical Engineering Staff. Dr. Van Winkle’s paper, based 
on work done by himself and K. T. Okamoto, was titled “Equilibrium Flash 


Vaporization of Petroleum Fractions.” 


GENERAL PETRO- 
CHEMICAL OUTLOOK 
FOR THE GULF COAST 

Over 25% of the chemicals produced 
in this country are derived from petro- 
leum and natural gas, and within the 
next 10 years this share may be in 
creased to 50%, according to H. Groppe, 
Monsanto. The rapid growth of the 
petrochemical industry in the Gulf Coast 
area to the point that about 75% of the 
country’s production is located there is 
primarily influenced by the abundance éf 
the relatively cheap raw materials and 
fuel in the form of petroleum and natu- 
ral gas hydrocarbons. The advantage of 
low fuel costs, as one of the area’s assets, 
is however, losing its place in in- 
fluencing the growth potential due to 
recent increases in costs of fuel. Such 
increase in price of natural gas is also 
being reflected in the prices of ethane 
and other hydrocarbon raw materials 
recovered from this source. 

There are few of the thousands of 
chemicals produced by the industry that 
cannot be made from alternate raw ma- 
terials. In the case of the hydrocarbon 
chemicals there is constant competition 
between natural products, coal and pe- 
troleum raw materials. Important raw 
material supply developments include the 
trend towards location of petrochemical 
plants near ultimate consumer markets, 
and the increasing importation of for- 
eign crude oil. On the East Coast, for 
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Papers are abstracted, as follows: 


example, there has been a 96° increase 
in petroleum refining runs in the past 
decade. Increased future attention will 
undoubtedly focus on location of supply- 
ing plants close by such refining centers. 
Transporation costs have always been 
a major problem for Guli Coast pro- 
ducers since the major consumer product 
markets are in the northeast. The cost 
of transporting raw materials must be 
continuously compared with the cost of 
transporting the finished product. The 
growth of the long distance gas trans- 
mission industry has a deleterious effect 
on the Gulf Coast. This affords the 
opportunity for large scale processing 
for recovery of ethane and heavier hy- 
drocarbons remaining in the gas at or 
near the market end of the pipeline, 
which can be transported in their raw 
material condition rather cheaply. An- 
other is the transportation of propane 
and butane as LPG in crude product 
pipeline systems which would allow 
lower cest raw materials for petrochemi- 
cals production near consumer centers. 
It appears that new plant location in 
the Gulf Coast region will be given close 
consideration in the future. 


PLANT SITE SELECTION 

A scientific approach to the selection 
of a plant site involving six steps was 
presented by S. P. Smith, Carbide and 
Carbon Chemicals Corporation. His pro- 
cedure comprises in general, the weigh- 
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ing of requirements for the new plant 
against characteristics of various site 
possibilities. The economic basis for this 
evaluation is found in the estimates of 
raw materials, utilities, labor, and sales 
outlets required for the new plant. Al- 
though factors other than economic are 
not considered, business policy such as 
matters pertaining to competition, dis- 
tribution finances, trade trends and pric- 
ing may exert a strong influence. 

The first of the six steps calls for 
considering the influence of four primary 
factors. Raw materials, consumers, fuel 
and power, and climate. This permits 
elimination of other regions as the sec- 
ond step. The third step considers the 
influence of the factors of 
water supply, waste disposal, transporta- 
taxes, regulatory laws, 
labor, other industries, 
general surroundings, site characteris 
tics, and living conditions. The eliciting 
of outside aid is the fourth step. Rail 
roads, and utility companies and public 
organizations, maintain an inventory of 
all attractive industrial sites within the 
territory they serve. By communicating 
with them, data as to availability and 
quality can be obtained. The fifth step 
from the 


secondary 


facilities, 
proximity of 


tion 


s the appraisal of these sites 
nformation supplied by the promoter or 
that obtained by brief inspection. In this 
appraisal, detailed attention is directed 
to the general surroundings, proximity 
to other industries and site character 
istics. The availability of labor and rates 
are scrutinized. Much useful informa- 
tion on this can be obtained from the 
State Department of Labor of locations 
under consideration. Each of the sites 
surviving step five are 
critically as the sixth and final step. 


TRENDS IN OXYCHEMICALS 


The minimum economical size of oxy- 
chemical plant has a production capacity 
of 150 million pounds per year, accord 
ing to J. E. Wall, Celanese Corp. Even 
a larger plant is preferred for the pro- 
duction of these chemicals since the ma- 
jority of products sell for less than 
$0.10/Ib., large volumes at low cost must 
be produced. As an example of the com- 
plexity of the process employed at 
Bishop, Texas, about 80 columns (frac- 
strippers, extrac- 


re-examined 


tionators, absorbers, 
tros) are required for this complicated 
recovery of cxygenated hydrocarbons 
from the direct oxidation of propane and 
butane. 

There is a market expansion going on 
for oxychemicals and this will raise re- 
quirements above existing production 
capacities. Moreover, technological ad- 
vances are making some existing units 
obsolete. Celanese was described as ac- 
quiring additional production capacity 
by the revision and expansion of existing 
plants. 

(Continued on page 76) 
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Two “National” Conveyor Dryers are illustrated above: Upper, a large Multiple-Unit, 
Multiple Apron dryer; lower, a fourteen-section Multiple-Unit, Single Apron Machine. 


NEW “PA” CONSTRUCTION 

“P-4" Construction means a precision-built, pre-fabri- 
cated, truss-type structure, providing a new measure of 
strength, rigidity and durability. Advantages to the 
customer are obvious: Longer service life for the Dryer; 
smoother operation; freer access for cleaning and main- 
tenance; and reduction of installation time in the cus- 
tomer’s plant of as much as 50°. Another important 
feature of “PA” Truss Type Construction is that the 
special method of attaching the panels meets all Under- 
writer's Codes covering explosion hazards. 


IMPROVED HOUSING PANELS 

Ihe new insulated panels (Patented and Patents Pend- 
ing) used for the housing are larger, stronger, more 
rigid, and, with their 4” insulation, provide greater 
protection against heat loss. They are of trussed-and- 
tensioned, non-through-metal construction and incor- 
porate expansion-contraction compensation. 


IMPROVED AIR DISTRIBUTION AND 
CONTROL 

The exceptionally high drying speed of “NA TIONAL” 
Dryers results from a combination of adjustable fan 
power and a unique air distribution system, controlled 
to assure equal volume of air to the entire run. There 
is no “shading”—no uneven drying. This arrangement 
permits drying at consistently higher speeds than thos 
previously permissible. Patented Indexing Orifices, 
‘Turning Vanes and other devices and arrangements 


assure unequalled versatility and precision in air dis 
tribution and control. 


SUPER-POWER FANS 
“NATIONAL” has developed the adjustable-pitch 
principle into its axialflow fans which provides far 
greater operating potentials than heretofore used in 
any drying machinery. Greater speeds and vblume of 
air can now be employed and adjusted to the specif 
requirements of the drying operation. The new fan 
construction includes special alloyed metals fabricated 
by an improved welding technique, The Fan mount 
ings, insulation and lubricating systems have also been 
redesigned to provide improved smoothness of opera 
tion and virtually no maintenance, 

. 
Other features of “NATIONAL” Conveyor Dryers in 
clude continuous hopper feeds; automatic leveler to 
conveyor belt; pressure extraction and heating for 
pre-drying. 


Write for Complete Information 


THE RYING MACHINERY CO. 


Y LEHIGH AVENUE and HANCOCK STREET 
PHILADELPHIA 33, PENNA. 


New England Agent; JONES & HUNT INC., Gloucester, Mass. 
Cable Address; “NADRYMA”-—W. U. Code 
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It DRIES 
while it GRINDS 
while it CLASSIFIES 


The Hardinge “Thermomill” is an ingeni 
ous combination of Conical Mill, air classi 
fication system and air preheater. It dries, 
grinds and classifies—in a single system— 
materials carrying an appreciable amount 
of surface moisture, reducing them to dry, 
fine-ground products. Write for Bulletin 


17-B-40. 


The new 
“GYROTOR" 


is a key item in the 


Thermomill” 


The new Hardinge “Gyrotor” Air Classifier 
is a separator designed for extremely close 
control of product. It has a wide range of 
fineness, controlled by simply changing the 
rotor speed. Overall classifier efficiency is 
higher than any attained by similar devices 


heretofore. Bulletin AH-449-40. 


HARDINGE 


COMPANY, INCORPORATED 


260 Arch Maw Oth end Works 


Two of the institute awards to be 
presented at the Annual Awards Ban 
quet on Dec. 14 in the Hotel Statler, 
New York, during the annual meeting 
have been announced by the Awards 
Committee. Chalmer G. Kirkbride, 
president of the Institute, will present 
the Junior Member Award to H. P. 
Grace of Du Pont, and the A. Me- 
Laren White Award to J. A. Quinn, 
who is a graduate student at Princeton. 


Junior Membership Award 


The Awards Committee, headed by 
Professor R. H. Wilhelm, Princeton 
University, in selecting the recipient 
for the award for “the paper judged 
most outstanding of those published by 
Junior members of the Institute during 
the last three years” cited Mr. Grace 
for his two papers “What Type Filter 
and Why,” and “Resistance and Com- 


pressibility of Filter Cakes.” Mr. Grace, 


a native of Kansas, received his B.S. 
in Chemical Engineering from the Uni- 
versity of Pennsylvania in 1941. Fol- 
lowing graduation he was employed in 
the engineering department of Du Pont 
as a field engineer. After a tour of 
duty in the Navy as an airborne elec 
tronics officer he returned to Du Port 
as a research project engineer in 1952 


1954 AWARD WININERS 


A. Mclaren White Award 


The over-all economics concerning 
the desirability of replacing a thermal 
reforming process with a catalytic re- 
forming process was the subject of this 
year’s problem to be solved by candi- 
dates for the A. McLaren Award. 
This award given annually in memory 
of a young chemical engineer was won 
this year by J. A. Quinn, a graduate 
student in chemical engineering at 
Princeton University. Mr. Quinn, who 
graduated in 1945 with highest honors 
from the University of Illinois, will re- 
ceive the prize amounting to $200. 

The second prize winner of $100 is 
J. W. Klar, a native of New York State, 
and a recent graduate from Purdue 
University. He is presently employed 
as a graduate research assistant in the 
Purdue Graduate School 

Third prize of $50 goes to R. B. 
Grady, a 1954 graduate of the Univer- 
sity of Minnesota who is engaged in 
petroleum technical service for Esso 
Standard Oil Co., Baton Rouge, La. 

Honorable mention went to F. H. 
Helm, University of California; E. 
Borsuk, University of Illinois; J. L. 
Hanchette, Clarkson College of Tech- 
nology. 


BELGIUM GETS HOUDRI- 
FLOW CAT-CRACKER 


The demand for high quality gasoline 
caused by the influx of American cars 
in Belgium has prompted the construc- 
tion of a 36,000 bbl. /stream-day Houdri 
flow Catalytic Cracking unit in Ant 
werp, Belgium fer the refinery of 
Albatros S.A. Belge pour le Raffinage 
de Petrole. The new unit is one of a 
major expansion program of the plant 
for the polymerization of light olefins 
and the treatment of straight run and 
catalytic gasolines. In thie cracker bead 
catalyst is circulated at the rate of 110 
tons/hour with an average cracking 
temperature of 880° F. It has a coke 


burning design capacity of 200 Tb./hr. 
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BY-PRODUCT H, FOR 
AMMONIA SYNTHESIS 


Up to 23 million cu. ft./day of by- 
product hydrogen from the refineries of 
Sinclair in East Chicago and Standard 
Oil in Hammond, Ind., will feed a new 
300 ton/day anhydrous ammonia plant 
to be constructed in Hammond under 
the supervision of Standard Oil. The 
plant will be the largest in the country 
for producing anhydrous ammonia using 
by-product hydrogen and will be oper- 
ated by Standard Oil under contract 
with a new company to be formed. 

Hydrogen piped into the new plant 
will be separated from the other gases 
in a low-temperature fractionating unit. 
Nitrogen will also be fractionated 
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EXPERIENCED IN. 
Workinc with our process engineers on all THE FO LLOWIN G: 


projects, both plant and unit design, are staff A es 
engineers well versed in specialized phases of lis Ls) 
engineering such as electrical, mechanical, steam, 
power, hydraulic and structural. 

Perhaps our service will be just what you are Organic Chemical Synthesis 
looking for—a service responsible for the design 
and construction of your complete plant or unit inesgents Ghemieal Processing 
project. What you are looking for in size... Catalytic Operations 


integrated experiences... flexibility ...and Solvent purification 
broad knowledge of processing Separation and Refining of Orgenic 

nasal naphthalene unit Chemical Mixtures by conventional, 
azeotropic and extractive distilla- 
tion, liquid-liquid extraction, crys- 
tallization 
Design and Construction 

Petroleum Processing: 


of Process Plants Topping and Vacuum Distillation 


Design — Lube Oil Units 


of Process Units Coal Tar Distillation 
hd Le) Gas and Vapor Recovery 
Process Evaluations 


Economic Studies 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. + 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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(Continued from page 60) 


Depreciation and amortization 


In estimating the operating cost of a 
plant for manufacturing a new chemi- 
cal, it may be found that depreciation 
will be a more important item than 
operating labor. A. Lawrence (E. I. 
du Pont de Nemours), a chemical engi- 
neer working in the field of accounting, 
explained the necessity of a chemical 
engineer in management developing an 
understanding of amortization and de- 
preciation, and how they affect his oper- 
ations. The investment required per 
worker in the chemical industries is 
higher than in most other industries and 
is increasing with the rising trend to- 
wards use of automatic controls. Be- 
cause of rapid technological advances in 
the chemical process industries the ob- 
solescence of process, product, capacity 
| or sales are high factors in the financial 
considerations of plants. 


The newly revised tax law, generally 

| Speaking, is regarded as encouraging to 

14 Y EARS new investment since it permits faster 
recovery of capital by depreciation, ac- 


cording to Mr. Lawrence. In addition, 


it puts the burden of proof on the gov- 
oO { O N I | N U O U | ernment rather than on the taxpayer as 
| in the previous law, and permits the 


taxpayer to select the method for calcu- 


24-HOUR-A-DAY-SERVICE 


| Comparison of chemical and petroleum 
accounting in analysis of new plant 


A leading manufacturer of a special plastic mada 
material mix the entire production of their plant Casipetitive queiection of the same 
in 4 Paul O. Abbe Mixers. chemicals by both the petroleum and 
| chemical industries often necessitates an 
a ° ° “ | increased awareness of the basic differ 
Noteworthy features of this equipment, | ences in economic evaluation methods 
the user reports, “which was installed in 1941, is | when estimating on new projects, This 


that we use these mixers at their maximum capac- is especially true in those cases where 


the chemical industry depends on the 
ity continuously, 24 hours a day, and they must petroleum industry for raw chemical 
be capable of mixing a wide variety of formula- | materials. R. A. Wiegard (Sinclair 
° Chemicals) pointed out that this has 
tions homogeneously. prompted the establishment of chemical 

| divisions as subsidiaries of oil compan- 

“They are readily cleaned—cleanliness is _ ies. A relatively recent emergence of 
important. They are ideal for our process. 

é ompanies 1s an outcome ot 

| this situation. These companies pool 

“Another advantage to us is that we find | raw materials, capital and “know how” 
maintenance costs are low.” to obtain vertical integration with mini- 
mum risk to both parties. Mr. Wiegard 

has initiated surveys of practices of var- 

eevee eee © @ @ | chemical and petroleum companies 
to determine the similarities and differ- 
ences between chemical and petroleum 
| accounting in new plant evaluation as 
applied to a typical petrochemical pro- 
ject, and reported on this in his paper. 


271 Center Avenue Little Falls, New Jersey (Continued on page 70) 
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for your special pumping needs... 


specify ALDRICH! 


Here's an Aldrich Triplex specifically made to pump very highly abrasive slurry 
that would make short work of most pumps. A typical special Aldrich 

design, it features solid porcelain plungers— Kennametal ball valves 

and seats—an oversized oil pump for slow operation. Variable drive is 


provided by a U.S. Varidrive motor operated by Varitrol automatic control. 


Aldrich Pumps are ideal for applications involving corrosion, high viscosity, 
high pressure, or abrasive materials . . . and the complete 
range of sizes insures a proper Aldrich pump for every need. Ask for 


recommendations to meet your chemical pumping needs. 


the pump company +++ Originators of the 


20 GORDON STREET + ALLENTOWN, PENNSYLVANIA 
Representatives: Birmingham Bradford, Pa Boston Buffalo Carmi, Charleston, W.Va. Chicago « Cincinnat: « Cleveland « Dallas « Denver « Detroit « Duluth 


Houston « Los Angeles « New York ¢ Oakland, Calif. ¢ Philadeipmia « Pittsburgh ¢ Portland, Ore. « Richmond, Va. « Rochester « Salt Lake City « San Francisco « Seattle 
Somerville, Mass. « Spokane, Wash. « Syracuse « Tulsa e« Washington, D.C. « Youngstown « Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20 WN. Y. 
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Is Foam 


Troubling You? 


MANZEL CHEMICAL 


CAN STOP IT J 


# In chemical processes where foaming is a 
problem, Manzel engineers have a record of 
successfully eliminating it through the use of 
Manzel Chemical Feeders. There are models 
of large and small capacity—for simultaneously 
feeding many different chemicals at rates from 
a few drops to 60 gph per feed. They are easily 
synchronized with any process — supremely 
aceurate and dependable in service. 


Specialists, too, in Force Feed Lubrication 


Manzel Force Feed Lubricators 

can be depended upon to deliver exactly 
the right amount of lubricant, 

to exactly the right places, at exactly 

the right times, Available for operation 
against discharge pressures of 

up to 30,000 PLS. 1. G. 


DIVISION OF FRONTIER INDUSTRIES, Inc. 


352 BABCOCK STREET, BUFFALO 10, NEW YORK 
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Cost of low temperature processing 
Estimation of costs and methods im 
volved in low temperature processing 
can be more easily and accurately per- 
formed by taking benefit of the data and 
experience accumulated in the design 
and operation of low temperature air 
separation plants, accordirz to B. H. 
Van Dyke and W. J. Dougherty (Air 
Products, Inc.). Mr. Van Dyke de 
scribed what low temperature process 
ing entails, where it can be applied, and 
the variables that affect the selection of 
a process cycle and their effects upon 
costs, The size of operation was said 
to materially determine the choice ot 
gaseous separation with the economic 
favor of the freeze-out method being 


| greatest with the large installations. In 


some instances, the lowest unit net cost 
system will involve the highest initial 


| capital investment. The availability of 


money at the time the plant is to be 
built, rather than engineering, might 
therefore, dictate the choice of process 


Costs of chemical plant auxiliaries 


If you're contemplating chemical 


| plant construction a few pieces of choice 


information for estimating costs from 
H. C. Baumann (Chemical Const 
Corp.) are of interest. Scrutiny of a 
tabulation of costs involved in 50 chemi 
cal plants shows that from 10% to as 
much as 400% of the costs of the plant 
are attributable to structures, equipment 
and services which are auxiliaries in 
that they don’t enter directly into the 
chemical process. Of these plant auxil- 
iaries steam and water generation and 


| distribution consume from % te 34 of 


these costs. Auxiliary buildings such as 
office, storage and medical are the 
greatest expense and show the widest 
variation in cost as are demonstrated by 
the modern structures of pharmaceutical 
plants as contrasted to the ammonia 
plant which is expected to have a mini- 
mum practical type of office structure. 
A figure of 20% for auxiliaries ts asso 
ciated with a single product plant em 
ploying less than 50 whereas a large 
multi process “grass roots” type of 
plant is near the 409% figure. Familiar 


| costs are $3 to $8/lb. for steam genera 


tion, $150 to $300/kw. of electricity 
generated, $23/sq.ft. for personnel office 
building, $17.50/sq.ft. for administration 
building, and shop buildings at $12.50/ 
sq.ft. 


Some considerations in pressure vessel 
design 


The war of the estimates between 


(Continued on page 72) 
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Internal TRAFFIC CONTROL 
in your PROCESS VESSELS 
with YORKMESH DeMISTERS 


There's a green light for vapor and a stop for entrained 
liquid when Yorkmesh Demisters are on the job pro- 


viding internal traffic control in your process vessels. 


Designed and constructed to effect clean separation 


between liquid and vapor, even at velocities which 


may be considered excessive, Yorkmesh Demisters 


improve the performance and increase the throughput 


capacity of vacuum towers, distillation equipment, 


scrubbers, gas absorbers, knock-out drums and other 


process vessels handling both liquid and vapor phase 


materials. 


Easily installed in new or existing equipment these 


specially knitted fine wire mesh demiusters provide 


highest efficiency at lowest cost, and are available in 


a wide range of corrosion resistant materials. To find 
out how Yorkmesh Demisters can improve the per- 
formance of your process vessels, write for Bulletin 16 


above left: sectional construction 
above right: one piece construction 
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N. Y. ONE-DAY MEETING 
TH ERMAL’S (Continued from page 70) 


competing bidders is rapidly gaining 
COMPACT FIRED. _ ot momentum according to V. Weiler (A. 
; a O. Smith Corp.). With the development 
HEAT EXCHANGERS ; = | of highly competitive markets, general 
; PRESSURE : contractors for refinery, chemical and 

PSIG petrochemical plants are re¢ f 
oe ; 300 ants are requiring for 
CAN SOLVE YOUR | ; TEMPERATURE: ; mal bids from equipment manufacturers 
1200 F TURE: Ag before submitting proposals on a major 
HEAT TRANSFER project. In the last six months almost 
CAPACITIES: every general contractor has shifted the 
750,000 TO 8,000,000 BTU/HR responsibility —f establishment of major 


TYPE DF for hi equipment costs from their own esti- 
high temperature | mators to their purchasing departments, 


which in turn make heavy estimating 
demands upon the equipment manufac- 
turers. Mr. Weiler said that approxi- 
mately 80% of his own company’s esti- 
mating capacity is being used up by 
ingineering contractors with as many 

Whether it be an existing as fifteen different firms asking for 
standard — or a unit of PRESSURE: confirmed pricing for the same project, 
50 PSIG all with designs varying enough to re- 


quire multifold estimating effort. 
TEMPERATURE: 
performance and response 1000 F 
Always designed around explainable erratic tendencies often ap- 
the high velocity combustion CAPACITIES: pearing to have no relationship to the 
characteristics of THERMAL 250,000 To 1,500,000 BTU/HR cost of manufacture. It is felt by Mr. 


burners, they are supplied Wei 
eiler that such fluctuations need not 

as complete ‘‘package"’ TYPE FT for 
° ° S medium pressure Athough an estimate may vary as 


installations including all and temperature applications. exist. 


control and accessory much as 10% throughout the year due 

equipment to fluctuating material and labor prices, 
an accuracy of 2% is readily achieved 
if proper consideration is given to many 
variable conditions. Although the final 
cost of pressure vessels constructed 
from various materials is usually rela 
tive to the basic material costs the de 
mand of high temperature, high pres- 
sures and corrosive conditions will alter 
the material of greatest economy, as the 
scale of temperature pressure and cor 


SPECIFICAT IONS rosion is traversed. In high pressure 


vessels, factors of safety and design for 
Send us your requirements.Our mulae for determining material thick- 
engineers will make a Prompt ness become influential in determina- 
analysis. tion of material quantities. Choice of 


linings and methods of fabrication have 
ECONOMICAL, TROUBLE-FREE DESIGN... an economic variation affected by locale. 


_ Both the type DF and FT THERMAL Heat Field labor costs vary so that increased 
Exchangers use a coiled tube design fea. preference has accumulated towards 
ture to allow for expansion. The clear shipping completely shop-fabricated ves- 
flame characteristic of the THERMAL sels in very large diameter or shipment 
convection the in large assemblies with a minimum of 
at transfer means and thus promotes ations. 
ature? ling Wife. field operation 
OTHER THERMAL PRODUCTS & GAS & OIL BURNERS 
COMBINATION GAS-OVL BURNERS « HEAT EXCHANGERS AIR HEATER 


i? 


T H E M A 


Unique THERMAL Burners 
make these heat 
exchangers possible — 


REPRESENTATIVES IN PRINCIPAL CITIES 


R. WIEGARD A. LAWRENCE R. A. GLAUZ 
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NI-RESIST plates and frames 
Gave Times the Life 
Plain Cast Iron 


NI-RESIST® CASTINGS can save you a lot of money. 


Ni-Resist plates and frames in Shriver filter presses, for 
instance, were good as new after 8 years’ use in filtering 
highly corrosive potash brine. 


This is typical Ni-Resist performance. 


Actually, no other cast metal provides such a useful 
combination of engineering properties .. . 


It resists corrosive and erosive attacks of acids, alkalies 
and salts, it’s ideal for metal-to-metal wear service, and it 
provides up to 10 times better resistance to scaling, and 
up to 12 times better growth resistance than plain iron at 
temperatures up to 1500 F. 


Ni-Resist will meet a specific condition or a combination 
of requirements. It is available in several types to com- 
pletely answer a variety of demands. 

You'll find it pays to have full information ... mail the 
coupon now. 


THE INTERNATIONAL NICKEL COMPANY, 
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Still good after 8 years on the job. Here is a 
filter press developed and produced by T. Shriver 
and Co., Inc., Harrison, N. J. It is equipped with 
33 plates and frames cast in Ni-Resist. No appre- 
ciable wear or corrosion after 8 years of use 
attests to the dependability of Ni-Resist in han- 
dling highly corrosive potash brine. The user, 
Niagara Alkali Company of Niagara Falls, N. Y., 
declares that Ni-Resist gave a 5 or 6 to | superi- 
ority over cast iron. 


r 

| The International Nickel Company, Inc. 
| 67 Wall Street, New York 5, N. Y. 

: Please send me booklets entitled “Engineering 
| Properties and Applications of Ni-Resist" and 
; “Buyers’ Guide for Ni-Resist Castings.” 

' 

| Name Title 

Company 

| Address. 

' City State 

‘ 


INC. 
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THE ANSWER TO YOUR EXCHANGER 


PROBLEM MAY BE ESE 


SPECIAL MATERIALS If your requirements call for special 


materials of construction, Whitlock 
can help you. Here’s just one example — an Ampco tube side exchanger. 
The 1323 sq. ft. exchanger employed Ampco channels, tube sheets and 
tubes in a 4-pass, 27” |.D. shell. Units of this type are particularly adapted 
to process operations where highly corrosive fluids must be handled. We 
also regularly work with other anti-corrosive materials: stainless steel, 
nickel, Monel, Hastelloy, etc. 


Perhaps you need special design tech- 

niques — if you do, Whitlock can help 
you. For example, this 72” diameter x 388%” long deaerating vessel was 
carefully designed against special procedure specifications to preclude 
distortion in welding. Whitlock Engineers are thoroughly experienced in 
designing exchangers for difficult operating conditions. 


SPECIAL PRESSURES 


Perhaps you need an exchanger for elevated 
pressures like these helical coils furnished for 
an unusual process condition. The tubing — min- 
imum 1.D. equals 44 — was coiled on a 6” bend- 
ing diameter subsequent to welding together 
straight tube lengths. The principal acceptance 
criterion was the successful completion of a 
hydrostatic test at 20,000 p.s.i.g. We are regu- 
larly manufacturing shell and tube units (for 
pressures to 3000 p.s.i.g.) and shell and coil 
units (for pressures in excess of 5000 p.s.i.g.). 


For r d tions, write The 
Whitlock Manufacturing Com- 
pany, 97 South Street, West Hart- 
ford 10, Conn. In Canada: Darling 
Brothers, Ltd., Montreal. 


| 


Designers and builders of bends, coils, condensers, coolers, heat | 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 
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(Continued from page 60) 


are not only aware of this, but believe 
the risk worth the gamble. The market 
is a multi-billion-dollar one. 


New developments in antibiotics 

The field of antibiotics, still one of 
dramatic discovery, has settled down to 
a long-range development along chemi- 
cal engineering lines to achieve maxi- 
mum economies, according to J. Hi. 
Kane and P. Regna (Charles Pfizer and 


| Co.). Mr. Regna discussed the various 
| products that have achieved prominence, 


and the developmental and manufactur- 
ing complexity involved in the produc- 
tion of these materials. 


New developments in detergents 

Synthetic detergents have nearly com- 
pleted their conquest of soap for house 
hold detergents according to T. H. 
Vaughn and H. B. H. Cooper (Colgate- 
Palmolive-Peet) in their presentation of 
new developments in detergents. These 
products are now beginning to seriously 
challenge the bar soap market. Syn 
thetic products have taken over toilet 
article products with the early general 
purpose products being supplanteds by 
specially-tailored products to meet spe- 
cific market demands. 

Among the high-foaming type prod- 
ucts, the alkyl aryl sulfonated and al- 
cohol sulfonates dominate. With the 
low-foam non-ionic detergents, those 
based on ethylene oxide condensation 
products of alkyl phenols or rosin de- 
rivatives are most prominent. Along 
with these, various foam boosters or 
depressants are being used as required. 
The principal synthetic detergents used 
in toilet articles include the alcohol sul- 
fates, the fatty acid monoglyceride sul- 
fates and sulfonates, and anti-enzyme 
detergents such an N-lauroyl sarcosi 


| nate, 


Application of the Houdry 
dehydrogenation process 

The great economy and yield of pro- 
ducing butadiene and butenes from nor- 
mal butane by the Houdry Dehydro 
genation Process was presented by G. F. 
Hornaday and T. A. Burtis (Houdry 
Process Corp.). This process is well 
suited to meet the demand for unsatu- 
rated hydrocarbons used by various rub- 
ber petroleum, and chemical industries 
for the production of synthetic rubber, 
high octane gasoline and other syntheses. 
The process is capable of producing ole- 
fins, diolefins or a mixture of the two 
by a single conversion step from normal 
paraffins. The process uses a minimum 


| of three adiabatic fixed bed reactors 


operated on a cycle to maintain con- 
tinuous flow. Operating conditions are 
chosen so that the heat required for the 


(Continued on page 77) 
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Meld Reports Show 
"Greatly Increased Service Life 


To meet the demand for a simple, small, high 
pressure ammonia valve, Autoclave Engineers, inc. 
designed and built the valve shown here to with- 
stand 6000 p.s.i. This design also is manufactured 
for 15,000 p.s.i. According to pressure and size 
@ design provides for ease of operation. Smaller 
port sizes are furnished with rising stem and 
larger sizes with non-rising stem, utilizing external 
anti-friction thrust bearings. To date these @ 
valves have lasted 3 times longer in the lines 
than those which they replaced, and they are 
still going strong. 


The @ staff of highly trained designers and 
engineers, backed up by modern production equip- 
ment in the hands of skilled craftsmen, is at your 
disposal. @ is well prepared to meet your require- 
ments with diversified high pressure equipment 
for research laboratory and pilot plant heretofore 
unavailable in this country. Catalog 200 is yours 
for the asking. 


SPECIALISTS IN 
LABORATORY AND PILOT PLANT HIGH PRESSURE EQUIPMENT 


AUTOCLAVE ENGINEERS, 


860 EAST 19TH ST. © ERIE, PENNSYLVANIA 
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may substantially cut 
your production costs 


Out of the laboratory, through 
pilot plants, into full plant oper- 
ation, Hanovia Photochemical 
Equipment is now proving to 
produce a greater output in less 
time, with less plant equipment 
and with substantial savings in 
labor, than by any other produc- 
tion method! 

Ultraviolet radiation, with 
Hanovia equipment, is a most 
powerful and suitable source for 
actinically sensitized high-pres- 
sure reactions, 

If your production involves 

synthesis, decomposition, hy- 
drolysis, hydrogenation, oxida- 
tion, reduction, polymerization, 
bleaching, precipitation, isomeric 
change, and halogenation, surely 
it is in your interests to investi- 
gate Hanovia Photochemical 
Equipment. It may prove to ef- 
fect a substantial savings for you 
as it has for many other chemi- 
cal companies. 
YOURS ON REQUEST: Valu- 
able, informative 16-page bro- 
chure, PHOTOSENSITIZA- 
TION, a review, details facts on 
Photochlorination, Oxidation, 
Isomeric Transformation, De- 
composition, etc. Write today. 


Dept. CEP-11, 


SOUTH TEXAS REPORT 
(Continued from page 64) 


POLYETHYLENE 
Approximately 75% of the production 
of polyethylene will come out of the 
Gulf Coast according to H. Holtz, Bake- 
lite Co. The expansion in this area is 
attributed to available natural gas and 
oil refineries which supply the basic raw 

materials, and the efficient labor. 


STATISTICAL 


QUALITY CONTROL 


A recently acquired tool of manage- 


ment, statistical quality control, is mak- 


ing its entry into the chemical process 
industries. J. Rio of the Texas Division 
of Dow Chemical reviewed the applica- 
tion of this mathematical technique to 
the problem of reducing the expense in- 
volved in the continuous sampling of a 
finished product requiring a high degree 
of purity. The result was a saving in 
sampling time and costs and also im- 
provement in average product quality. 
The ‘analysis of process variables de- 
termined that the output variation could 
be reduced if proper control were placed 
on the product. It was found, however, 
that the time delay between the sensing 
of process changes 
quality were long enough to permit drift- 
ing in this quality before compensating 
changes could be made. By plotting the 
course of the process variables as they 


drifted from one extreme to the other | 


a control chart was formulated which 
gave a drift warning in sufficeint time to 
allow necessary compensations to be 
made. 


SYNTHETIC AMMONIA 


Ammonia production is experiencing | 


a rapid growth—18 new plants and ex- 


| pansions were put on-stream in the per- 


iod of Jan. to Sept. of this year repre- 


senting 1,045,000 annual tons of syn- | 


thetic ammonia capacity. In addition, 
25 plants are expected to be completed 
by the end of 1956 contributing approxi- 
mately another 1,400,000 tons. 
Ammonia producing plants are located 
predominantly in the southern and mid- 
continent states. Of the 25 new installa- 
tions in various stages of completion or 
contemplation over 70% of these will go 
into this area which already accounts 
for 70% of the country’s synthetic am- 
monia output. Although 75% of the to- 
tal fixed ammonia production in the 
country was consumed by tbe fertilizer 
industry there is a noticeable lack of 
production in the heavy fertilizer con- 
suming areas in the southwest. This is 
due to a lack of hydrogen or stock from 
which it can be readily made which is 
one of the largest single items in deter- 


affecting output | 


C. E. P. 


Monograph 
and 
Symposium 
Series 


Most Recent Volume 
NUCLEAR ENGINEERING—Part Ili: 


This final volume in the nuclear engineer- 
ing series covers the rest of the papers from 
the Ann Arbor ting (Symposi Series 
No. 13, 275 pages; "$3. 25 to members, 
$4.25 to nonmembers). The three Symposium 
Series volumes on nuclear engineering con- 
tain, with the May issve of C.E.P., all the 
popers presented at the first international 
congress on the peacetime uses of atomic 
energy, held at Ann Arbor, Mich., in June, 
1954. 


Other Volumes 
SYMPOSIUM SERIES 


(84% by paper covered) 


1. Ultrasonics—two symposia 
(87 pages; $2.00 to members; 
$2.75 to nonmembers) 


2. Phase-Equilibria — Pittsburgh 


and Houston 
(138 pages; $3.75 to members, 
$4.75 to nonmembers) 


Phase-Equilibria—Minne- 


apolis and Columbus 
(122 pagset $3.75 to members, 


75 to nonmembers) 


Reaction Kinetics and Trans- 


fer Processes 
(125 pages; $3.75 to members, 
$4.75 to nonmembers) 
Heat Transfer—Atlantic City 
(162 pages; $3.25 to members, 
$4.25 to nonmembers) 


Phase-Equilibria — Collected 
Research Papers for 1953 


(113 pages; $3.25 to members, 
$4.25 to nonmembers) 
Applied Thermodynamics 
(163 pages; $3.25 to members, 
$4.25 to nonmembers) 
Communications 


(57 peers: $1.00 to members, 
1. 


50 to nonmembers) 
9. Heat Transfer — Research 
Studies for 1954 


(67 pages; $1.50 to members, 
$2.25 to nonmembers) 


10. Collected Research Papers— 
for Spring 1954 


(142 pages; $3.25 to members, 
$4.25 to nonmembers) 


11. Nuclear Engineering—Part | 
(280 pages; $3.25 to members, 

$4.25 to nonmembers) 

12. Nuclear Engineering—Part I 


(259 pages; $3.25 to members, 
$4.25 to nonmembers) 


MONOGRAPH SERIES 


(8% by paper covered) 


1. Reaction Kinetics by Olaf A. 
Hougen 

(74 pages; $2.25 to members, 

$3.00 to nonmembers) 


Price of each volume d ds on 


printed. Series subscriptions, which 


1&Mfg. Co 
hemica g 10% discount, make possible larger runs and 


Newark 5,N. J. | mining plant location—C. H. Davenport. | consequently lower prices. 
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reactors during the on-stream period is 
substantially equal to that supplied by 
the combustion of coke during regen- 
eration. 


Catalytic desulfurization of 

petroleum distillate 
Various methods of conversion of or 

ganic sulfur compounds to hydrogen sul- 


fide and saturated hydrocarbons were 


reviewed by L. W. Zahnstecher and C 


Petraca (Foster Wheeler Corp.). The | 


removal of sulfur from petroleum dis 
tillates by catalytic desulfurization is 
well suited to the need for for the refiner 
to process high sulfur crudes. Mr. 
Zahnstecker presented utility and plant 
for a standard unit. The Grey 
process, cycloversion process, autorefin 
ing, hydrofining, 
and unifining were described. The var- 
iation of utility requirements and plant 
costs for various capacities, liquid hourly 


costs 


space velocities, pressures and hydrogen 
recycle rates were graphically portrayed. 
The desulfurization process is generally 
a mild selective hydrogenation over a 
cobalt or nickle oxide catalyst at a tem 
perature of 750° F. and 800 Ib./sq.in. 


Fluid coking and fluid coke 

The upgrading of heavy residual oils 
to gasoline and distillate products in the 
boiling point range of heating oil and 
catalytic cracking feed by the Fluid 
Coking Process was discussed by F. T. 
Barr and C. E. 
The economic attractiveness of 


Jahnig (Esso Labora 
tories, 


hydrodesulfurization 


this process has to do with the valuable | 


liquid products produced and the finely 
divided coke made as a by product which 
have potentially high value outlets. 
Yields, qualities of product and market 
potentials were brought out along with 
the results of using a number of feed 
stocks to show the flexibility of the 
process. 


_ and finishing and thus speeding production. 


In the process, hot residuum feed is | 


sprayed into 
fluidized coke in 
900° to 1050° F, 
tributes itself over the 
particle and is decarbonized and vapor- 
vapors are subsequently 


a reactor operating 
The liquid feed dis- 
surface of the 


ized. These 
passed through a cyclone and scrubber 
to remove the coke particles and then 
to a fractionating tower for separation. 


P. REGNA F.T. BARR G. FREMON 
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a bed of finely divided | 


Centrifugal castings are superior cast- 
ings. The metal is sounder, finer- 
grained, more uniform. It is free of gas 


pockets, blow holes and other defects 
often difficult to keep out of static cast- 


ings. Tensile strength is close to that of rolled or hot-forged alloy 
steel. Dimensions are accurate, usually requiring less machining 


If you require extra qualities in your high alloy pipe, investigate’ 
DURASPUN Centrifugaliy Cast Pipe. We can produce it in OD 
_fanging from 22" to 24” and in lengths up to 15° according 
to diameter. Our experience in the field of centrifugal high alloy 
castings dates back to 1931. Our experience in the field of static 
high alloy casting goes back to 1922. We can give you good service. 


THE U U nALU Y company 


Othce and Plant Scottdale, Pa -EasternOtice 12 East Street 


| 
= J 
|Z | | 
Ax 
| 
e\\ 
¥ 
7 
| 
=. 
— 
=. 
| 
| us 
| 
| METAL GOODS CORP Dalias * Denver Houston * Kaneas City * New Orleans St Lous * Tules 
‘ 
Po Chemical Engineering Progress Page 77 


VHS PUMP MOTOR 3-200 HP 
Dimension Data, NEMA Frame 203-587 


New technical data sheets pro- 
vide diagrams and dimensions 
for ACEC Vertical Hollow 
Shaft Pump Motors, which 
are designed for deep well ir- 
rigation and industrial pump- 
ing application. The motor 
has an extra large canopy 
| protecting ventilation open- 
ee ing. Unusually large oil 
reservoirs supply precooled oil 
for lubrication. Centrifugal fan ventilates the entire 
motor. Glyptal coated FORMACEC windings with- 
stand both moist and arid atmospheres. Heavy duty 
thrust bearing completely protected from extraneous 
matter. Motors equipped with pin type standard re- 
verse protection clutch or optional fitting of ball type 
non-reverse ratchet. Data sheets and distributor list 
available from ACEC ELECTRIC CORPORATION, 
Dept. 1, 40 East 49 Street, New York 17, N.Y. 


| 


to whom 
it may concern 


If you'd like to try 

another and new approach 
to improving production 
where spraying is involved. . . 
may we suggest you consider * 


Spraying Systems Co. 


as a first step... WRITE for the in- 
comparable reference Catalog No. 24 


SPRAYING SYSTEMS CO. 
3284 Randolph Street Bellwood, Illinois 


* Many thousand industrial and chemical , eS 
companies who are now Spraying Systems ~ 


customers, once did this and are very glad they did. 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 
membership in A.I.Ch.£. recommended for election by the Committee 


on Admissions. 


These names are listed in accordance with Article Ill, Section 8, 


of the Constitution of A.I.Ch.E. 


Objections to the election of any of these candidates from Members 
will receive careful consideration if received before December 15, 
1954, at the Office of the Secretary, A.l.Ch.E., 25 West 45th Street, 


New York 36, N. Y. 


Member 


Albright, T. W., Radford, Va 
Avery, Henry, Pittsburgh, Pa. 
Bockelmann, John B., 
Boston, 
N. J 
Bromley, le Roy A., Berkeley, 
Collif 
Coberly, Camden A., 
Groves, Mo. 
Fernandez, Jose Mendoza, Mexico 
D. F. Mexico 
Frumerman, Robert, Pittsburgh, Pa. 
Garver, Reed E., Snyder, N. Y. 
Haney, J. D., Morgantown, W. Va. 
Hoffmann, Edward J., Baytown, 
Tex. 
Jaros, S. E., Plainfield, N. J. 
Johanson, L. N., Seattle, Wash. 
Leonard, Jack C., Dayton, Ohio 
Logan, Robert P., Stomford, Conn. 
McCrillis, Edwin, Wichita, Kan. 
Mclellan, Donald E., Sarnia, Ont., 
Can. 
Meckley, Le Roy S., Easton, Pa. 
Miller, Ernest P., Rifle, Colo. 
Nurmi, Eugene, Oak Ridge, Tenn. 
Reed, George G., Jr., Brooklyn, 
Roen, Charles B., St. Louis, Mo. 
Small, Robert J., University City, 
Mo. 
Stallings, P. S., Jr., Phillips, Tex. 
Donald H., Marcus 


Tenofly, 


Edword D., Westfield, 


Webster 


Stevenson, 
Hook, Pa. 

Stirba, Clifford, Wilmington, Del. 

Telesca, Donato R., New Bruns- 
wick, N. J. 

Vijayaraghavan, M. D., Alwaye 
(S. India) 

Volz, William K., St. Louis, Mo. 

Walker, Richard F., Maitland, Ont, 
Can. 

Weaver, Theodore, San Marino, 
Colif. 

Westfall, Richard H., Carteret, 
N. J. 

Wilcox, Alfred L., 
Heights, 

Withers, J. G., Elkton, Va. 


Arlington 


Associate 


Ailes, Herbert B., Philadelphia, Pa. 

Allen, David C., Ridgewood, N. J. 

Beatty, J. Russell, Toronto, Ont., 
Can. 

Birkhead, Claude D., Ei Paso, Tex. 

Bisio, Attilio L., Long Island City, 

Brinn, Walter K., Waltham, Mass. 

Britt, William S., New Martinsville, 
W. Vo. 

Brooks, Charlie R., Jr., Knoxville, 
Tenn. 

Browne, Ralph R., Brooklyn, N. Y. 

Buchwald, Elias, New York, N. Y. 

Caldwell, Calvin G., Washington, 
¢. 

Cantoni, Aldo, Haifa, Israel 

Chalkley, Roge® Fort Mitchell, Ky. 

Chilenskas, Albert A., Lemont, Ill. 

Cirotski, Leo G., Painesville, Ohio 

Clark, Joseph W., Phillips, Tex. 

Courtney, Brian F., Livingston, 
N. J. 

Crawford, Jonathan, 
Heights, Ohio 

Crowl, James S., Hammond, Ind. 

Cutler, Albert M., Malden-on- 
Hudson, N. Y. 

Danielson, Daniel T., Marcus Hook, 
Pa. 

Dennis, D. E., Gainesville, Ga. 

DePasquale, George, 
N. J. 

DePuma, Thomas J., Newark, N. J. 

Derr, W. Rodman, Jr., Woodbury, 

Dobo, Emerick J., Decatur, Ala. 

Erbar, John H., Ei Reno, Okla. 

Erikson, Ted, Ook Lawn, Ill. 

Evans, John A., Rockville Centre, 
N.Y. 

Fontaine, Marc, Hopewell Junction, 
N.Y. 

Fredrickson, Clair D., Cincinnati, 
Ohio 

Gardner, James E., Drexel Hill, Pa. 

Gilbert, Newman R., Aiken, S. C. 

Gill, Robert, Philadelphia, Po. 

Glassman, Arthur Jay, Brooklyn, 


Cleveland 


Fairlawn, 


(Continued on page 80) 
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Corrosioneeri 


Quick facts about the services and equipment Pfaudler 
offers to help you reduce corrosion and processing cost. 


News 


Published by The Pfaudler Co., Rochester, 


Hoth of these glassed steel discs were ex- 
posed to buffered caustic soda (pH 11.5) 
at 212°F. for 30 days. Acid-alkali-resistant 
glass (above) was unaffected 


Above, note how the high-quality glass 
which was formerly used in Pfaudler 
glassed steel vessels was severely etched. 


On September 1, 1954, acid-alkali-resist- 
ant glass became standard for all 
Pfaudler glassed steel equipment for 
severe chemical service. This new glass 
was first introduced to the chemical 
industries in November, 1951, and has 
been available as ‘special’ since then 


Almost universal corrosion resistance 
Wide and varied field experience over 
the past three years fully verified the 
original expectations for this glass it 
acid resistance equal to or better 
than the previous standard glass and, 
in addition, it is three times as resistant 
to corrosion by alkaline solutions. 
Specifically, this glass is resistant to 
corrosion by all acids (except hydro- 
fluoric), even at elevated temperatures 
and pressures, and to alkaline solutions 
up to pH 12 and 212°F. 
10% price reduction 
As “‘special,”’ acid-alkali-resistant glass 
carried a 10°; premium charge over 
the former standard glass. Now as a 
standard, this premium is eliminated 
and it will be available at no increase 
in price 


Pfaudler Acid-alkali-resistant Glass 
on Glassed Steel Units for Severe Chemical Service 


Now Standard 


Acid -alkali-resistant glass, like the 
former standard, is deep blue in color. 
To permit identification, there is a glass 
number on the name plate of every 
Pfaudler vessel. At present, the number 
“653” is being used to designate the new 
standard glass while the number “42” 
designates the former standard. A new 
numbering system for easier identifica- 
tion is now in process. Full details will 
be included in a later issue of ‘“Corro- 
sioneering News.” 


Field experience “proves in" 
acid -alkali-resistant glass 


A 1,000-gallon oxidation kettle, lined 
with acid-alkali-resistant glass, was 
placed in use 3'y years ago, processing 
sodium hypochlorite bleach contain 
ing 12-15°, free chlorine. It produced 
3,694 batches before showing notice 
able wear. This is more than three 
times as many batches as were possi 
ble with regular high-grade Pfaudler 
glass. 


“WORKHORSE” 


Heat Exchanger Solves 
Cleaning, Gasket Problems 


The nonremovable tube bundle of 
Pfaudler's Type F'TS (fixed tube sheet) 
heat exchanger has won friends 
throughout the chemical processing 
industries. A money-saver, it simplifies 
cleaning and eliminates gasket 
problems. 

The shell is permanently welded to 
the tube sheets, doing away with all 
askets or packed joints on shell side. 
here are no internal gaskets no 
possibility of leakage or intermixture 
of hot and cold fluids. 


Low First Cost 


Original cost of Type FTS heat ex- 
changer is low, because of its ~—— 
construction and standard design. Up- 


keep is low, because tubes are easy to 
clean, and you eliminate the problem 
of replacing gaskets or purchasing costly 
special gasket materials 

For complete data on this cost -cutting 
“workhorse, 


" write for Bulletin 837. 


Vol. 50, No. 11 


Still (left) 


CHROMIC ACID SOLUTION 
TO STORAGE OF PLATING TANKS 


Packaged 


In plating operations, you can get sub- 
stantial savings by the recovery ¢ 
chromic acid from waste rinse water. 

You do this easily with a Pfaudler 
chromic acid recovery system a stand- 
ard “‘packaged"’ system designed and 
fabricated by Pfaudler process engi- 
neers. 

The system simply evaporates some 
of the waste wash water returning the 
balance to plating strength. This is 


then piped back to the plating tank. 
The distilled water obtained by the 
evaporation process is reused as pure 


wash water. 
The Pfaudler system makes use of 
stainless steel for contact with pure 
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COOMANT 
luen 


STAMMESS STEEL 
CONDENSER 


STAMMLESS STEEL 
SEPARATOR 


and re 
ceiving tank are 
glassed steel, prevent 

ing metallic contam 

ination under corro 
sive conditions 


GiASMO Steet 
vacuum 


system recovers chromic acid 


water, while glassed steel protects 
equipment which must resist direct 
attack by the hot 24°, to 45°, chromic 


acid solution. Field experience and 
laboratory tests have both proven con 
clusively that acid-resistant glassed 
steel is the only practical material to 
withstand this attack 

Standard chromic acid recovery sys- 
tems are available in capacities of 200, 
300, 500 and 1,000 gallons. Often these 
systems pay for themselves within six 
months. One midwestern plant saved 
$42,000 a year by installing a Pfaudler 
system 

Write for Bulletin 914, which de- 
scribes these systems in detail 
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HELIX 


POTTING COMPOUND P-420 


e@ A thermosetting epoxy-based com- 
pound that cures at room temperature. 


@ Non-porous and has excellent adhe- 
sion to wiring and other compounds. 


e@ Hermetically seals components 
against fungi, moisture, and acids. 


A liquid which is poured cold, will cure 
WITHOUT BAKING AND A VERY MiINI- 
MUM OF SHRINKAGE. 


Write for Literature to Dept. CE-11. 
A better product for better production 


CARL H. BIGGS 


COMPANY 


Barry Avenue 
W. Los — 64, Calif. 


CANDIDATES 


(Continued from page 78) 


Goodlett, Claude B., Travelers Rest, 

Goodman, Ronald B., Brooklyn, 
N. Y. 

Gould, Thurman W., 
Jonesport, Me. 

Greenlee, Norman, Corydon, Jowa 

Gregory, Thomos W., Massena, 
N. Y. 

Gumerman, Carl, Philadelphia, Pa. 

Hanson, Donald O., Dahlgren, Va. 

Harvie, William J., New Brunswick, 
N. J. 

Hearn, John S., El Dorado, Ark. 

Heiny, Richard L., Midland, Mich. 

Herzig, Howard, Brooklyn, N. Y. 

Hunt, Charles Bradford, Dhahran, 
Saudi Arabia 

Inskeep, Mark D., Saddle River, 
& 

Jacobsen, 
lowa 

Jacoby, Charles R., Granite City, 
ui. 

Johnson, 
Mich. 

Judice, Richard H., Baytown, Tex. 

Kaemmever, Johr F., Charleston, 
W. Vo. 


Jr., West 


Fred M., Jr., 


Ames, 


William C., Midland, 


Kaskewsky, William J., Providence, 
R. I. 

Katsulos, Theophanis, Chicago, 

Kirch, William, Louisville, Ky. 

Kosmoski, Eugene P., Utico, N. Y 

Lawson, Melvin E., Wilmington, 
Del. 

leave, Joan B., Medfield, Mass. 

Lingamfelter, Fred P., Norfolk, Vo 

Mackenzie, Alan K., Wilmington. 
Del. 

Maderich, 
Minn. 

Makosky, Paul W., Towson, Md 

Malthaner, J. C., Beaver, Pa. 

Marchetti, Emerino, Scarsdale, 
N.Y. 

Marsh, Jere C., Cleveland, Ohio 

Maynard, Richard H., Albany, N. Y. 

McKeage, Le Roy, Jr., Midland, 
Mich. 

Meade, David G., Waltham, Mass 

Moeller, Alfred F., Jr., 
Mo. 

Morrison, E. Clark, Jr., Charleston, 
a ¢ 

Newmark, Paul, Brooklyn, N. Y. 

Niies, Ernest A., Mayfield, N. Y. 

Norris, James C., Houston, Tex. 


Frank A., 


Virginia, 


Genevieve, 


(Continued on page 82) 


CON DEN SERS 


GIVE SMOOTHER OPERATION 
LOWER MAINTENANCE 


9000 sq. ft. 
“Conseco” 
condenser 


Hundreds of successful, 
trouble-free installations, 
ranging in capacity from the 
smallest to the largest, and 
including all types, have been 
designed, built, and installed 
for a long list of exacting in- 
dustrial users in all parts of 


the world. 


Some “Conseco” features are: 


“CONSECO” 
PRODUCTS 


Retubing 
Condensers 
Evaporators 
Air Ejectors 

Heat Exchangers 


for south 
eastern util- 


e deep water boxes 
e@ wide tube spacing 
@ outside steam belt 


this plant e@ internal stiffening 


For assured satisfaction 
“Conseco” call “CONSECO” 
serving the turbine drive of the main 


air compressor in @ southwestern refinery. 


Bulletins Available 
for Above Items 


WRITE FOR BULLETIN 


Condenser Service & Engineering Co., Inc. | 


HOboken 3-4425 N. Y. Tel.: BArclay 7-0600 


64 BLOOMFIELD STREET, HOBOKEN, N. J. ° 
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Just a few short years ago, 


in chemical engineering, a new kind of specialist assumed great 


prominence. He is an explorer and pioneer in chemical engineering, 
the technology that deals with both the physical and chemical 
noture of matter. His major interests are concerned with basic 
research leading to advanced concepts and new designs in such 
diversified fields as nuclear energy, rocket fuels, anti-biotics and 
synthetic fibres, to name just a few. 


This specialist 

is first of all a chemical engineer. He is more than a chemist because 
the basic data of his research is aimed at the engineering of new 
processes and new equipment that will be applied in industry. 


Having grown so rapidly 

in scope, importance and influence in so many fields, this chemical 
engineering specialist is difficult to classify, sure and catalog 
Yet inextricably woven into his growth is his professional group— 
the American Institute of Chemical Engineers. The interests of the 
entire chemical engineering fraternity, of which this specialist is a 
small but important part, have been fostered and promoted by the 
activities and services of the A.1.Ch.E.—including a vigorous publish- 
ing program built around Chemica! Engineering Progress, the 
Symposium Series, and the Monograph Series, of which the latter 
two are not advertising media. 


Now the time has arrived 

when this group of chemical engineering specialists within the 
Institute can best be served by a publication devoted completely to 
their particular interests. To satisfy this need, and as a part of our 
growing publishing program, the Institute will begin publication of 
the A.1.Ch.E. Journal in March, 1955. It will be issued quarterly. 


Under the direction of Editor Harding Bliss, Professor of Chemical 
Engineering at Yale University, the A.l.Ch.E. Journal will be 
devoted to: 
. Research results based on new data. 
. New devices, tools, instruments for research, development 
and design. 
. New theoretical and statistical methods. 
. New correlations. 
. Process design, kinetics, thermodynamics, etc. 
. Research projects in allied branches of engineering, chem- 
istry or physics. 
7. General topics of value to educators and researchers. 


We realize at the outset 

that because of the highly technical na.ure of its editorial content, 
the A.I.E.Ch.E. Journal will in the beginning have a circulation 
limited to a relatively small group of 2500. It is our single objective 
to make the Journal fill a definite need heretofore never completely 
satisfied. 


of the great influence advertising pages in the Journal will exert 
for imaginative manufacturers of process and control equipment. 
Because its circulation is concentrated, the Journal will penetrate 
to the very heart of a vitally important group of engineers in the 
vanguard of the chemical engineering field. 


AA bin 


F. J. Van Antwerpen 
Publisher 


Remember —the engineer is educated to specify and buy 


American Institute of Chemical Engineers 
25 West 45th Street, New York 36, N. Y. 


Vol. 50, No. 11 
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CANDIDATES 


P R F C | (Continued from page 80) 


Oecetken, Edward R., Whiting, Ind. 


REDUCTION Pop ta, Constantine G., Brooklyn, N. Y 


Perez, Donald E., New Orleans, Lo. 


a ae Polashock, Michael S., Linden, N. J. 
No 13 ; Porter, Floyd B., Jr., Waterbury, Conn. 


EXPERIMENTAL LABS 


for PILOT PLANTS : A Poznick, Daniel E., Jr., Woodbury, N. J 
§ Puyear, Donald E., Hayti, Mo. 
TEST RUNS erles Quilici, Robert Ernest, San Francisco, Calif. 
Raines, Gilbert E., Walland, Tenn. 


Rich, Willson C., Jr., Norwood, Pc. 
Designed for capacities beyond those of lab R lJ F RS Sereppe, W., Mow Castle, 


mills and below those required for large-scale Sender, Robert C., Lehighton, Po. 
crushing operations. Effectively used for wide Sends, 08 ted 
range of materials. Up-Running Models (for ~. 
maximum fines); Down-Running Santangelo, Joseph G., Passaic, N. J 
(for minimum fines). Equipped Schramm, Charles K., Brooklyn, N. Y¥ 
with rings or any of a full variety a Senese, J. G., Jr., Charleston, W. Vo. 
of hammers. Backed by over 40 aa: ht ee 5; Shaw, Raymond C., Wickford, R. I. 
years’ experience in building re- Shioh, Joseph T., Niagara Falls, N. Y. 
duction equipment. Write Simons, F. Holmes, Mt. Pleasant, S. C. 
Catalog on “13” Series Crushers. Smith, William E., Anaheim, Colif. 


FREE Laboratory Service Sorg, Ronald, Floreffe, Po. 


Send material sample for test re- Stainker, Stanley H., Gloucester, N. J 
duction and recommendations for Stevens, Richard L., Cleveland, Ohio 
reduction equipment. | Strohl, Kenneth P., Coraopolis, Pa. 
No obligation. d Summerville, Robert N., Cincinnati, Ohio 

: : Sykes, Horace Fennell, V, Ridley Park, Po 
Thomas, Robert L., Trona, Calif. 
| Thurston, Richard A., Argo, Ill. 
Toe, John J., Midland, Mich. 
Tumeinski, Ronald F., New Bedford, Mass. 
Valley, A. J., Port Arthur, Tex. 
Vedeler, 8. Chris, Jr., Bergen, Norway 
Wall, James Richard, Ames, lowa 
Weir, Douglas, Wauwatosa, Wis. 
Wells, Albert J., Jr., Riverside, R. 1. 
Whitoker, Stephen, Newark, Del. 
Willoughby, William, ll, Orange, Tex. 
Yemin, Lowell, Ann Arbor, Mich. 


CUT COSTS! Zeleny, Richard A., Nutley, N. J. 
-with 


Affiliate 


Bonalé Briceno, Paulo Gonzalez, Caracas, Venezvelo 


D. F. 
Meaux, Edward P., ci Dorado, Ark 


Glass Reinforced 
POLYESTER, 
EPOXY, PHENOLIC 42) 


LAMINATES CHEMICAL ENGINEERING 


FACULTY LIST PUBLISHED 


“Chemical Engineering Faculties” has 


Carl N Beetle been published in a 1954-55 edition by 


PLASTICS CORP the Chemical Engineering Education 
° Projects Committee of A.I.Ch.E., under 


the direction of Professor Kenneth A 
MOLDERS & FABRICATORS Kobe, of the University of Texas. The 


’ ! processing, storage & truck fourth edition of the booklet surveys 
BONATE BUILDS EM BIG AND BETTER 7 tanks; ducts, pipe, stacks, parts, etc. faculty, accrediting by the Institute, 
20,000-gallon number of 1953-54 graduates, and col- 
acid prior to neutralization and eventual disposal. Fabri- as 
cated for one of the industry's leading chemical producers, 145 Globe Street lege placeme nt officers tor 10 Canadian 
it surpassed the specs for strength and corrosion resistance. Fall River, Moss and 114 American schools. This infor- 
Cash, ond wore Tel: 7 9464 | mation has been widely used by indus- 
We have the experience and ability to formulate and build ' | trial personnel men. Copies of the pub- 
the big ones! Would you like particulars ? Inquiries invited. | lication are available from the Executive 
Secretary, without charge. 
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HOW CLASSIFIER 


CAME INTO MINERALS ‘ 
PROCESSING SERVICE 
A classifier which though seemingly 


well-designed had never found substan- 
tial commercial application, was suc- 


cessfully applied through the use of an Pees Ss How To Make Your 
intra-company committee technique, ac- + en | 

cording to W. H. Withington of Hard- 

inge Company (York, Pa.). The story S m 0 k e Sta C k Act 
Taller Than It Is! 


of the trials of an equipment manufac 

turer in finding the optimum application 

for a specialized item of unit operations 

equipment, was unfolded at a round 

table discussion during the October 
New wind operated, automatic controller ener- 
gizes forced draft or heat systems under un- 
favorable meteorological conditions . . . thereby 

increasing “effective stack height.” It's called 

The Bendix-Friez Windtrol*. 


meeting of the Chemical Equipment 
Sales Engineers Association, at the 
Chemists’ Club in New York City. 

The classifier involved was too heavy 
in construction features to be competi 
tive for most aqueous solution clarifica 
tion service. To find its proper place, Meteorologists, studying smoke behavior under almost 
Hardinge organized a group of com all kinds of turbulence, temperature and humidity condi- 

B. tions have come up with some basic answers for forecasting 
smoke behavior. 


mittees along industry lines, each as a 
separate task force to try to find suitable TAKE THIS SITUATION 
For example, the plant that we're talking about has a 
ie j relatively low stack. The release of fly ash with its atack 
sonnel, chosen on basis of familiarity . effluent results in many complaints under certain meteoro- 
with markets as well as by geographic logical conditions. How can this be corrected . . . without 
location. Each committee reported at | great expense? Let's see what the principles of stack mete- 
three-month intervals to the general orology can show us. 
chairman. Within a relatively short time | By checking wind speed and direction . . . unfavorable 
the apparently-optimum application was : quadrant can be discovered. First, you install at near stack 
gf height the Bendix Windtrol Transmitter. This detects the 
wind speed and direction. The unfavorable quadrant is ea- 
tablished for air pollution and the controller (located indoors 
on any convenient wall) is wired 
' accordingly. The controller is 
manufacturer and uset : then connected to a forced 
Somewhat similar techniques were re i draft fan, a booster blower or 
ported as having been employed to en —" a stack oil burner. 


large the field of application for a pul HOW IT WORKS 
verizer and a rotary filter according to The trencmitter of the Windwel has been constructed ce 
that the controller circuit is energized when the wind speed 
report pre ented by 5. B Kanowitz , is less than a selected value, and the wind direction is 
( Raymond Pulverizer) and If. M. Small mis from a specified arc. Normally, it is wired so that both 
Fil | es conditions must exist simultaneously for the circuit to be 

(Filtration Engineers } energized 

S. A. Lewis Observations indicate thet many situations 
~ . = will arise becouse of the gustiness of the wind 
(U.S. Stoneware ) 4 ‘ in which either or both, the direction and 
speed will oscillate rather rapidly in the 
vicinity of the selected limits. This could 
result in intermittent and short period closures 
of the controlling circuit, were it not for ao 


ARE YOU A SALES ENGINEE® FOR PROC. : 7 <4 built-in time delay device which causes the 
ESS EQUIPMENT? OFF'CE WITHIN 50 ’ 1 actuating power relay to remain open or 

si r closed for a given length of time after the 
MILES OF NEW VORK? IF SO, READ ‘as A direction of speed has changed why the re 
THIS- Rs quired limits 


The Chemical Equipment Soles Engineers < <-- 
Association (a New York group—ed.) is 
SUGGESTED USES 


inviting interested persons to make appli 

cation for membership. This organization, Control stack efivents for selected quadrants ond speed 

now three yeors old, holds monthly lunch- Automatically increase “effective height” by draft or heat 
Eliminate guess work warnings 


eon meetings in the Chemists’ Club in Automatically introduce counter-odorants 

New York City. A variety of programs Operate cir-cleaning devices for selected wind directions 
is presented—round table discussions and wind speeds. 

ond talks by outsiders such os pur- FOR FURTHER INFORMATION, WRITE TODAY. ‘Por App! for 
chasing agents, process designers, etc. 
Requirements for membership include 
chemical engineering degree or equiv 
lent in equipment sales experience, and 
an office within 50 miles of New York 
City. The Associotion will be glad to 
have eligible prospective members os its 


FRIEZ INSTRUMENT DIVISION OF BENDIX AVIATION CORPORATION 


terested should contact the secretary, J. T 
Costigan, c/o The Sharples Corp., 501 1473 TAYLOR AVENUE, BALTIMORE 4, MARYLAND 


Fifth Ave., N. Y., N. Y. Export Soles 
Bendix International Division, 205 E. 42nd St, New York 17,.N.Y,U S.A 


application. Committee membership in 
cluded both home office and field per 


found to be for heavy media concentra 
tion, in the mineral dressing field. A 
concerted marketing effort resulted in a 
happy outcome, both for equipment 
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CORNING 
ANTIFOAM AA 
“kills foam in. 


4170 pounps 
strawberry jam 


4000 GALLONS 
varnish resin 


4 2332 PouNDS 
neoprene latex 


43 TONS asphalt 


4 Effective at very low concentrations, 


Dow Corning Antifoam A Com- 
pound is the most economical, the most 
efficient and the most versatile foam- 
killer ever developed. Odorless and 
tasteless, this silicone defoamer is phys- 
iologically harmless in foods at concen- 
trations up to 10 parts per million. 
Thousands of chemical and food pro- 
cessing plants depend on Dow Corning 
Antifoam A to cut processing time, to 
save productive capacity now wasted on 
foam, and to eliminate wasteful and 
hazardous overflow. 


DOW CORNING ANTIFOAM AF EMULSION 


is a dilutable defoamer containing 30% 
Antifoam A. It is easily dispersed, 
equally versatile and equally effective 
against aqueous foamers. It is safe to use 
in food processing ot concentrations up 
to 10 parts Antifoam A per million parts 
of the foamer. 


mail coupon TODAY for 
free sample 


Midland, Mich., Dept. CS-23 


Please send me dato and o free sample of 


Dow Corning Antifoam A 
or [}] Dow Corning Antifoam AF Emulsion | 


name 
1 company 
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| CHAIRMAN: Dr. 


FUTURE MEETINGS and Symposia of the Institute 


M@ ANNUAL—NEW YORK, N. Y. 

Dec. 12-15, 1954. Statler Hotel 

TECHNICAL PROGRAM CHAIRMAN: G. T. Skap- 
erdas, Assoc. Dir., Chem. Eng. Dept., M. W. 
Kellogg Co., 225 Broadway, N. Y. 7, N. Y. 
ASST. CHAIRMAN: N. Morash, Titanium Div., 
National Lead Co., P. O. Box 58, South Amboy, 


Kinetics 


Gas Absorption Reaction 


Biochemical Engineering Solvent Extraction 


New Processes Utilizing Moving Beds 


Business Organization for the 
Chemical Industry 
Decdline Past 


| M@ LOUISVILLE, KY. 


March 20-23, 1955. Kentucky Hotel. 


TECHNICAL PROGRAM CHAIRMAN: R. M. Reed, 
Tech. Dir., Gas Proc. Div., The Girdler Corp., 
Louisville 1, Ky. 


Heat Transfer 

CHAIRMAN: R. L. Pigford, Div. of Chem. Eng., 
Univ. of Delaware, Newark, Del. 

Propellant Power 

CHAIRMAN: R. A. Cooly, Explosives Div., Olin 

Mathieson Chemical Corp., East Alton, Illinois. 

Industrial Relations 


CHAIRMAN: Samuel L. H. Burk, Dir. Personnel 
Administration, General Foods Corp., White 


Plains, N. Y. 
Centrifugation 
CHAIRMAN: J. O. Maloney, Chairman, Dept. 
Chem. Eng., Univ. of Kansas, Lawrence, Kan. 
Deadline—November 20, 1954 


| MB HOUSTON, TEXAS 


May 1-4, 1955. Shamrock Hotel. 


TECHNICAL PROGRAM CHAIRMAN: J. L. Frank- 
lin, Res. Assoc., Humble Oil & Refining Co., 
P. O. Box 1111, Baytown, Texas. 


NMucteati p 


CHAIRMAN: D. W. Oakley, Plant Mgr., Metal & 
Thermit Corp., 1 Union St., Carteret, N. J. 


Flow of Fluids Through Porous Media 


| CHAIRMAN: H. Dayton Wilde, Mgr. Res. Div., 


Humble Oil & Ref. Co., Box 2180, Houston }, 
Tex. 

Extractive and Azeotropic Distillation 
CHAIRMAN: Dr. D. E. Holcomb, Dean of Eng., 
Texas Technological College, Lubbock, Tex. 

Chemical Engineering Curricula 


J. W. Mason, Dean of Eng., 
Georgia Inst. of Tech., Atlanta, Ga. 


Differences in Chemical Engineering Theory 
CHAIRMAN: Dr. F. A. Landee, Dow Chemical 
Co,. Midland, Michigan. 

Deadline—January 1, 1955 


@ LAKE PLACID, N. Y. 
Sept. 25-28, 1955. Lake Placid Club. 
TECHNICAL PROGRAM CHAIRMAN: L. J. Coult- 
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MEETINGS SYMPOSIA 


Chief Proc. Designer, Foster Wheeler 
165 Broadway, New York 6, N. Y. 


Process Engineering Organizations 
CHAIRMAN: J. F. Thornton, Pres., The Lummus 
Co., 385 Madison Ave., New York 17, N. Y. 


Growth of the Oil & Chemical 

Industry by Integration 

CHAIRMAN: Mr. J. J. Simpson, Petroleum 
Chemicals Inc., 54 Wall St., New York 5, N. Y 
Deadline—Moy 25, 1955 


hurst, 
Corp., 


@ ANNUAL—DETROIT, MICH. 
Nov. 27-30, 1955. Statler Hotel. 
TECHNICAL PROGRAM CHAIRMAN: T. J. Carron, 
Supervisor, Chem. Eng. Section, Ethyl Corp., 
Res. Labs., 1600 West Eight Mile Road, De- 
troit 20, Mich. 

Photochemical Processes 


CHAIRMAN: Prof. J. J. Martin, Dept. Chem. 
Eng., Univ. of Michigan, Ann Arbor, Mich. 


Biochemical Engineering 
CHAIRMAN: Dr. H. O. Halvorsen, Dept. of 
Bacteriology, Univ. of Illinois, 362 Noyes Lab. 
of Chem., Urbana, Illinois. 


Technical Societies Cooperation 
with Chemical Engineering Industries 


CHAIRMAN: Prof. J. B. Phillips, Dept. Chem. 
Eng., Phys. Sciences Centre, McGill Univ., 
Montreal 2, Canada. 

Deadline—July 27, 1955 


LOS ANGELES, CALIF. 
Feb. 26-29, 1956. Statler Hotel. 


TECHNICAL PROGRAM CHAIRMAN: T. Weaver, 

Proc. Eng., The Fluor Corp., Ltd., Box 7030, 

East L. A. Station, Los Angeles 22, Calif. 
Deadline—Oct. 26, 1955 


@ ANNUAL—BOSTON, MASS. 
Dec. 9-12, 1956. Hotel Statler. 
TECHNICAL PROGRAM CHAIRMAN: W. C. Rous- 
seau, Proc. & Sales Eng., Badger Mfg. Co., 230 
Bent St., Cambridge 41, Mass. 

Deadline— August 9, 1956 


UNSCHEDULED 
Extraction of Hydrocarbons for Chemical Use 
from Pipeline Gases 
CHAIRMAN: E. E. Frye, J. F. Pritchard & Co., 
210 W. 10th, Kansas City 5, Mo. 
Bubble Mechanics 
CHAIRMAN: Prof. R. C. Kintner, Dept. Chem. 
Eng., Ill. Inst. of Tech., 3300 Federal St., Chi- 
cago 16, Ill. 
Fundamental Mechanisms in Boiling 
Cavitation and Condensation 
CHAIRMAN: R. R. Hughes, Shell Development 
Co., Emeryville, Calif. 
Extraction of Hydrocarbons for 
Chemical Use from Pipeline Gases 


CHAIRMAN: E€. Frye, J. F. Pritchard & Co., 
210 W. Tenth St., Kansas City 5, Mo. 
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Submitting Papers 

Members and nonmembers of the 
A.I.Ch.E. who wish to present papers 
at scheduled meetings of the Institute 
‘should follow the following procedure 

First, write to the Secretary of the 
A.LCh.E. Mr. S. L. Tyler, American 
Institute of Chemical Engineers, 25 
West 45th Street, New York, requesting 
three copies of the form “Proposal to 
Present a Paper Before the American 
Institute of Chemical Engineers.” Com- 
plete these forms and send one copy to 
the Technical Program Chairman of the 
meeting for which the paper is intended, 
one copy to the Assistant Chairman of 
the A.I.Ch.E., Program Committee, ad- 
dress at the top of this page, and one 
copy to the Editor of Chemical Engi- 
neering Progress, Mr. J. B. Mellecker, 
25 West 45th Street, New York. 

If you wish to present the paper at 
a particular symposium, request 4 copies 
of the proposal sending a copy to the 
Chairman of the symposium. 


Before Writing the Paper 

Before beginning to write your paper 
you should obtain from the meeting 
Chairman, or from the office of the Sec- 
retary of the A.I.Ch.E., at 25 West 45th 
Street, New York, a copy of the 
A.1.Ch.E. Guide covers the essentials re- 
quired for submission of papers to the 
A.LCh.E. or its magazines. 


Copies of Manuscript 

Five copies of each manuscript must 
be prepared. For meetings, one should 
be sent to the Chairman of the sym- 
posium, and one to the Technical Pro- 
gram Chairman of the meeting at which 
the symposium is scheduled. If no sym- 
posium is involved, the two copies should 
be sent to the Technical Program Chair- 
man. The other copies should be sent to 
the Editor’s office. All manuscripts sub- 
mitted to the A.I.Ch.E. Editor are 
automatically considered for C.E.P., the 
A.1.Ch.E. Journal, and the Symposium 
Series. Presentation at a meeting is no 
guarantee that manuscripts will be 
accepted. 


Chairman, A.1.Ch.E. Program Committee 
George Armistead, Jr., George Armistead 
& Co., 

1200 18th St., N.W., Washington, D. C. 


Assistant Chairman 
L. J. Coulthurst, Foster Wheeler Corp. 
165 Broadway, New York 6, N. Y. 
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BROWN FINTUBE 


TF-18 TANK HEATERS 


ASSURES MORE EFFICIENT 
LESS COSTLY OPERATION 


®@ Mounted on legs 10 inches above the 
tank floor, our TF-18 Heaters are entirely 
surrounded by the tank liquids. This pre- 
vents sediment from settling on the heating 
surfaces as when an old-fashioned coil in 


the bottom of the tank is used . . . assures 
more efficient, less costly heating ... avoids 
heating through a layer of sediment... and 


leaves the tank floor uncluwered and easy 
to clean. 

The finned construction provides ap- 
proximately 7 times more heating surface 
per foot of tube length than plain bare pipe 
or tubing. Consequently, TF-18 Heaters 
transfer more heat, taster and at lower 
temperatures, avoiding coking or damage 
to heat sensitive materials. Easily installed 
in existing or new tanks. TF-18 Heaters 
do not require welding inside the tank. 
Tried, re-ordered and widely used by the 
country’s leading petroleum and chemical 
concerns, 


You can't keep your operations com- 
petitive with old fashioned, obsolete 
methods. Write today. Get full details 
about these new, fully proved, less costly, 
more efficient tank heaters. 


New fully descriptive Bulletin No. 541 gives dimen- 
sions and full details. Write for your copy today. 


Brown 


Fintube Co. 


TT 


| NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND * CINCINNATI © DETROIT 


| CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY © MEMPHIS © BIRMINGHAM © NEW ORLEANS 


SHREVEPORT © TULSA *® HOUSTON © DALLAS © DENVER © LOS ANGELES © SAN FRANCISCO 
BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD, BIRMINGHAM, ENGLAND 


FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 
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‘Nuclear engineering 


A copy of minutes of October 16 meet- 
re ing in New York City of the program 
“Lawrence Vertic Top Suction committee of the Nuclear Engineering 
Clogging Sludge Pump for handling — and Science Congress, of Engineers 
volatile, gaseous sludge, serene at Joint Council, has been received and is 
quoted from as follows: 

“Times and places for the proposed 
Congress were discussed. The following 
locations and dates are available: Phila 
delphia July 25-August 1; Purdue open 
up to August 2; University of Minne- 
sota the week of July 11 and/or July 18; 
(Cornell University has also indicated 
an interest ). 

“Each of the representatives of the 
cooperating societies [of which the 
A.L.Ch.E. is one—ed.| commented in 
turn on the organization for nuclear en 
ergy within his society and the part they 
would be prepared to play in conducting 
the nuclear Congress. The A.I.Ch.E. 
represented by J. J. Martin and M. C. 
Leverett [offered the following subjects 
as probably available in the form of 
principal topics or categories for tech 
nical sessions]: Liquid metals, heat 
transfer, radiation and sterilization and 
| chemical manufacture, preparation of 
radioactive sources, processing of spent 
fuels, and temperature coefficients for 
reactors—5 technical sessions. 

“Mr. F. J. Van Antwerpen reported 


volati le that the A.LCh.E. plans to conduct an 
Atomic Exposition, enlarged over that 
SLUDGES AND SLURRIES held in 1954 in connection with the 

Nuclear Engineering Congress at Ann 
Arbor. He indicated that [the A. 
..- without clogging Ch.E.] preferred to hold it in conjunc 


tion with the Nuclear Congress. 

“The organizational meeting of the 
..- without gas or vapor binding American Nuclear Society on October 11 
and its press release was noted. After 
* * * * discussion regarding the rela- 
tions between the E.J.C. General Com- 
mittee and the A.N.S. it was 


...under a low net positive suction head (NPSH ) 


The Lawrence Non-Clogging Top Suction Pump is 
designed specifically to handle volatile sludges and 
slurries. Large clearances through the impeller and 
casing completely prevent clogging. Volatile gases or VOTED To investigate with the A.N.S. the 
vapors liberated at the impeller entrance (the point possibility of holding a Nuclear Congress ot o 
of lowest pressure), are pushed up and out of the way time and place mutually agreeable to all par- 
and can be vented back to the suction tank or ex- ticipating societies, with the wnderstending the 
A.N.S. would cooperate on the some basis as 
hausted to atmosphere. the other societies.’ (Passed unanimously.) 
This type of pump can operate with a very low Net “The executive group of the A.N.S. 
Positive Suction Head (NPSH) and never become gas will be contacted for the purpose of ex 
or vapor bound. It is made in all metals and alloys ploring the above resolution. E. Paul 
such as: — cast iron, bronze, stainless steel, Hasteloy, Lange, secretary, and Donald L. Katz, 
etc. — depending on the material pumped. cheismen” 
For further details on Lawrence Non-Clogging Slurry The reader is reminded that at the 
and Sludge Pumps write for Bulletin 206-4. September 20 meeting of the general 
committee of E.].C., motions were passed 
to the effect that the Nuclear Congress 


LAWRENCE PUMPS INC. referred to above would be held provid 


37 1 Market Street, Lawrence, Mass ing that the proposed Presidential Con 
: : . gress will, in 1955, either not be held 


in the U.S. or be held abroad. (C.E.P 
October, 1954.) 
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News of the Field 


FROM LOCAL SECTIONS 


Chicago Section. Bringing engineers into | 


executive positions results in their being 
less involved in engineering and more 


interested in people according to G. W. 
Heidrick at the Oct. 13 meeting of the | 


Chicago Section. Mr. Heidrick, Heid- 
rick & Struggles, in his talk “Develop- 
Engineers Into Executives” said 
that engineers are usually “thing 
minded” whereas executives have to 
be “people minded.” This was the first 
meeting of the 1954-55 season for the 
Chicago Section and was attended by 
158 members and guests. 

—H. E. Gross 


ing 


Cleveland Section. A social gathering in 
the form of a dinner-meeting was at 
tended by 78 members of the Cleveland 
Section on Sept. 28 at the Cleveland 
Engineering Society Building. B. Burt 
past National president, presented certi 
ficates of appreciation to past officers 
of the Cleveland section for the years 
1945 through 1953. At the meeting the 
forthcoming Chemical Professions Din 
ner was announced. Cards, billiards 
bowling and beer were enjoyed after the 
meeting. 


D. L. Porter 


Sabine Area Section. “Investments in 
the Chemical and Petroleum Industries” 
was the subject of a talk given by Mr 
H. E. Ott to a meeting of the Sabine 
Area Section on Oct. 5 in Port Arthur, 
Texas. Mr. Ott is an account executive 
for the firm of Merrill Lynch, Pierce, 
Fenner & Beane. About 75 members 
heard this talk at the first meeting of 
the 1954-55 season 

—W. E. Norris 


Twin Cities Section. A catalytic cracker 
and a topping plant of the Northwestern 
Refinery Co. were visited at a Sept. 14 
meeting of the Twin Cities Section. 


Flow sheet and operations of the 4,000 | 


BPD cat cracking unit, a recent addi 


tion to the facilities of the plant, and the | 
8,000 BPD capacity topping plant were | 


explained by J. Vyn, Chief Chemical 
Engineer 
-A. J. Mapven, Jr 


Western New York Section. A recent 
meeting of the executive committee of 


the Western New York Section named | 


H. B. Addoms as chairman and W. C 
Greenwald as vice-chairman. J. W 
Casten, the former president, was trans 
ferred to California. 


-F. A. Cox 


Reduce Surface 


Protection Costs 


Weties you are constructing a 
new plant or addition, or main- 
taining existing structures, you can 
be sure of achieving the lowest cost 
protection per square foot per year 
with the Rowe System of Custom 
Made Protective Coatings. 


This free booklet — POSITIVE PRO- 
TECTION — tells how the Rowe 
System provides a “custom made” 


Tells How 


method of meeting widely varying 
coating requirements and antici- 
pates every detail from surface 
preparation to application recom- 
mendations. 

Here’s good news indeed for chem- 
ical plant superintendents, paint 
foremen and purchasing agents. 
For your free copy, write to... 


ROWE PAINT & VARNISH CO., INC. 
COLLEGE AVENUE AND HYDE PARK BOULEVARD 
NIAGARA FALLS, N.Y. 


nuestigate tee ARTISAN 


ENGINEERING AND MANUFACTURING APPROACH 
TO YOUR SPECIAL PROCESSING PROBLEMS 


| 
| 


@ Chemical Engineering DESIGN. 
A staff of qualified chemical engineers, accustomed to working cooperatively with 
the engineers and management of process manufacturing companies . 
trained men whose recognized achievements have resulted in their being retained 
as consultants on many process installations. 


@ Mechanical Engineering DEVELOPMENT. 


A complement of mechanical engineers who pool their specialized abilities in 
equipment design to develop in detail the mechanical units required 


. « specially 


nomically operate your specific chemical process. 
@ Facilities for MANUFACTURING. 


Chemical Pump & Equipment Corp. 
75 West Street, New York 6, New York 
Telephone: Bowling Green 9.7544 


Dunwedy Engineering Co. 
205 West Wacker Drive 
Chicago 6, Iilinois 
Telephone: Centra! 6.6960 


Jacobs Engineering Company 
600 l6th Street 
Oakland 12, California 
Telephone: Templebar 2.5391 
John M. Marshall 


Bon Air, 
Virginia 


417 South Hill Street, 


James Conrad 
914 Union Trust Building 
Pittsburgh, Pennsylvania 


Integrated resources for fabrication, including modern shop equipment for heavy 
= metal forming. specialty welding, and all machinery operations. 
REPRESENTATIVES: 


Chemical Pump & Equipment Corp. 


712 State Tower Building, Syracuse, New York 


Telephone: Syracuse 3.4797 


Chemical Pump & Equipment Corp. of Cleveland 


11328 Euclid Avenue, Cleveland 6, Ohio 
Telephone: Sweetbriar 5.4900 


Paul A. Chapman & Associates 


Post Office Box No. 767, Johnson City, Tennessee 


elephine: Johnson City 3113 
Jacobs Engineering Company 
Los Angeles 17, Californie 
Madison 6.9345 
Marple Organization 
Commercial Trust Bidg. 
Philadelphia, Penneylvents 


Telephone 


ARTISAN METAL PRODUCTS INC. 
73 Pond Street, Waltham (Boston 54), Massachusetts 


PROCESSING 
EQUIPMENT 


Chemice! 


Engineering Progress 


DESIGNED, DEVELOPED, MANUFACTURED 
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(Advertisement) 


HERRICK L. JOHNSTON, INC. Liquid Carry-Over Economically 


PEOPLE 


VACUUM JACKETED 
STORAGE VESSELS 


© STORING 
FOR: HANDLING 
TRANSPORTING 


LIQUEFIED GASES 


OXYGEN... 
AIR...... 
NITROGEN .. 
HYDROGEN . 
HELIUM .... 


LOW BOIL-OFF RATE 


OTHER PRODUCTS DESIGNED AND 
FABRICATED BY 
HERRICK L. JOHNSTON, INC. 


Plants for the Production of Liquid 
Oxygen, Nitrogen, Hydrogen and Helium. 
Vacuum-Jacketed Transfer Lines 

for Handling Liquefied Gases 
Vacuum-Jacketed Valves for 

Handling Liquefied Gases 

Liquefied Gas Pumps (Presently 

under Development) 

High Vacuum Systems (Stationary 

and Portable) 

Special Purpose Heat Exchangers 
Calibrated Thermocouples and 
Resistance Thermometers 

High Temperature and Low Temperature 
Laboratory Apparatus 

Process Plant Design 

Control Panels and Instrumentation 


WE ARE EQUIPPED TO CONDUCT 
RESEARCH AND DEVELOPMENT 
PROJECTS IN ANY RELATED FIELD. 


YOUR INQUIRIES ARE INVITED 


ADDRESS: 


HERRICK L. JOHNSTON INC. 
GENERAL OFFICES | 
W. POPLAR AVE. 

COLUMBUS 8 


ARTHUR D. LITTLE, INC. 


William T. Nichols, 
of the American Institute of Chemical 
Engineers and until re- 

cently associated with the 

Monsanto Chemical Co., 

has joined the staff of 

Arthur D. Little, Inc. In 

the words of E, P. Steven- 

son, Arthur D. Little’s 

president, Mr. Nichols will 

bring to his new assign- 

ment “a comprehensive 


knowledge of research and | 
development, engineering, corporate de- | 


velopment, and the application of man- 
agement methods to tehcnical opera- 
tions.” 

A graduate of the University of Pitts- 


| burgh, Mr. Nichols is currently a mem- 


ber of the University’s Engineering Ad- 
visory Council. 

At Monsanto, Mr. Nichols was assis 
tant to the vice-president for research 


and engineering and had earlier been 


director of,the firm’s general engineer- 
ing department. During his nineteen- 
year affiliation with the Westvaco 
Chemical Corp. he devoted considerable 
time to new chemical manufacturing 
projects in the Intermountain area. 


ARMISTEAD TAKES HIS 


TALENTS TO GREECE 


The Greek Government has appointed 
George Armistead and Company of 
Washington, D. C., headed by George 
Armistead, Jr., consulting engineers to 
assist and advise in connection with 
plans for the projected 30,000 bbl. re- 
finery in that country. This company 
has been active for many years in fur- 
nishing engineering and operating serv- 
ices to refiners in the United States. 

Last year George Armistead, a mem- 
ber of A.I.Ch.E. Industrial Waste Dis- 
posal Committee, was appointed member 
of the Board of Registration for Pro- 
fessional Engineers by the Commission- 
ers of the District of Columbia and will 
serve for five years as the chemical en- 
gineering representative. He has worked 
in many phases of the petroleum indus- 
try and has long been interested in 
industrial safety and fire prevention. 
His article in C.E.P. (January, 1952, 
page 5) gave an account of the 
chemical engineer’s concern with safety 
because of the expansion of the chem- 
ical industries. 


Loren D. Grubb, assistant superin- 
tendent at the Ponca City refinery, was 
recently promoted to superintendent of 
the refinery, Continental Oil Co. 
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Controlled by Separators 
| W. T. NICHOLS JOINS 


Made of Knitted Wire Mesh 


When the removal of unwanted — and 
often contaminating — liquid particles 
entrained in a gas is considered as basic- 
ally similar to the filtering of solid par- 
ticles from the same type of carner, the 
simplicity and effectiveness of knitted 
wire mc sh cntrainment separators is 
more readily understood. 


| Small section of a Metex Mist Eliminator opened 


to show construction. 


Known as Metex Mist Eliminators, 
these separators are built up from layers 
of knitted wire mesh into a unit, forami- 
nous in structure, which removes the 
liquid particles by impingement and ac- 
cumulation in depth. Though operating 
on the same principle as air filters of this 
type, they have one distinct advantage. 
The filtrant bemg liquid will drain from 
the Mist Eliminator by gravity. Entrain- 
ment removal can therefore be considered 
as a “continuous” rather than a “batch” 
operation since the “filter” does not 
have to be cleaned. 

Metex Mist Eliminators were first 
used about 10 years ago to remove the 
liquid entraimment in a_ fractionator 
tower in one of our leading petroleum 
refineries. ‘The efficiency of, and the op- 
erating economies effected by, this first 
installation have since been repeated in 
unnumbered operations which include 
not only petroleum refining, but petro- 
chemical and chemical processing opera- 
tions in this country and abroad. 

Mist Eliminators can be easily in- 
stalled in new or existing vessels. ‘They 
have no moving parts to require power 
or servicing and need no special hous- 
ings. Experience shows that they will 
operate ever an unusually wide range of 
velocities with a pressure drop generally 
less than 1” of water. Entrainment re- 
moval efficiencies of 99% and better are 
commonly reported. For full informa- 
tion write Entrainment Separator De- 
partment, Metal ‘Textile Corporation, 
Roselle, New Jersey. 
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mad 
THE NEW 


PYRO 


Surface 
Pyrometer 


PYROMETER 
INSTRUMENT 
COMPANY 
Bergenfield 38, 
New Jersey 


Literature also avail- 
able FREE on PYRO 


Optical, Indicating, 
Radiation and im- 
mersion Pyrometers. 


j 
The NEW PYRO Sur- 
face Pyrometer has 


been designed to meet 
all plant and labora- 
tory surface and sub- 
surface temperature 
measurements. Has 
large selection of ther- 
mocouples and exten- 
sion arms—all inter- 
changeable without 
adjustment. Quick act- 
ing, accurate, light- 
weight and rugged. It 
features a large 4°,” 
direct reading scale, 
automatic cold end 
junction compensator 
and a shielded steel 
housing—all com- 
bined to offer the 
highest precision, ac- 
curacy, dependability 
and durability. Avail- 
able in five standard 
temperature ranges 
from 0-300°F. to 
0-1200° F. 


Ask for Catalog 
No. 168 for full 
details. 


“STEAM JET 


EJECTORS 


CONDENSERS 


VACUUM 


EQUIPMENT 


tHe JET-VAC corp. 
73 POND STREET — 
WALTHAM, MASS. 
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During World War IJ, Dr 


| sentative. 
| director of Kodak and still later a vice 


| 
| 
| several 
| 


American Potash & Chem 
ical Corp., Trona, 
Calif., has been ap 
pointed assistant 
director of research 
to direct the activi 
of the 
products division at 
the Trona Research 


ties new 


Laboratory. Hie 

joined the company 

shortly after his 

yraduation from 

| the University of California with a 
B.A. degree in chemistry. Since join 


ing the company, he has done extensive 
work in production and research depart 
sulfate 


ments, including such posts as 


potash chemist, bromine boss, research 


chemist, research engineer, and new 


process engineer 


MEES HONORED BY 
FRANKLIN INSTITUTE 


Phe top annual award of the Franklin 
Institute has gone to C. E. Kenneth 
Mees, vice-president in charge of re 
search, Kastman Kodak Co., Rochester, 
N. Y., who rounded out forty years of 
service in that company in 1952. He 
was honored for “his many outstanding 


contributions to the scientific knowledge 
of the photographic process.” 

Mees estab 
lished the first school of aerial photog 
raphy at Kodak Park and in 1918 added 
a department of synthetic organic chem 
istry to Kodak research laboratories 
Born in England, Dr. Mees went with 
Kodak, Ltd., London, where he served 
for about one year as European repre 
Subsequently he became a 


president. Dr. Mees was the recipient 
years ago of the Adelskolds’ 
gold medal of the Photographic Society 
of Sweden for his contributions to the 
progress of photography. He was 
member of the firm of Wratten and 
Wainwright in England early in his 
carecr 


J. E. Summerville, a field 
engineer for Hall Laboratories, Inc., 
its Birmingham, 
Ala., district office, 
has been appointed 
a member of the 
headquarters staff 
of the Pittsburgh, 
Pa., water treat 
ment 
firm. He has prev 
iously worked out 
of the St. Louis and 
Pittsburgh offices 
of the company. Mr. Summerville is a 
graduate of the Carnegie Institute of 
Technology. 


service 
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Harold Mazza, research process en- | 
gineer for 


GEMCO 


Double Cone Blender 


1. Rugged Steel Supports —- No 
additional toundetion work re- 
quired —— Clearance trom bese 
of volve to floor to suit pur- 
choser's requirements. 

Control — Retractable cherg- 
ing ond unloeding device. 
Broke —— for accurate positive 
positioning — Motor or floor 
mounted. 

High sterting torque, totally 
enclosed, fon cooled motor 
Totally enclosed, worm and 
wheel oil-immersed, vibration 
free GEMCO SPEED REDUCER. 
Control —— Air-operated Volve 
mounted on control ponel. 
Heavy Welded Plote Shelf 
(choice of steel, s/s, ete.) All 
welds on 1D ground smooth — 
Note curved center section te 
improve blending and 
facilitate cleaning. 

Bolance costing — on hinged 
cover for easy access to in- 
terror. 

Gemco cir-operated valve — 
dust-proot and non- 
sifting of the finest moteriols 
even when Blender is operating. 
Air-operated charging ond un- 
loading device — designed to 
fit hopper ond contoiner. 


Write for complete information 
in this FREE booklet J 


GENERAL MACHINE COMPANY 
OF NEW JERSEY 


400 Market Street 


Newark 5, N. J. 


Nome ..... 
Company 


City & State 
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Glenwood Springs photo contest winners 


First Prize—$25.00 savings bond to Philipp W. 
Binzei, Standard Oil Co., Chicago, Ill. for “En- 


trance to the oil-shale mine at Rifle, Colo. 


Second Prize—Publication of “Oil shale retort, 
U.S.B.M.—Rifle, Colo.” by Robt. E. Lenz, Mon- 
santo Chemical Co., St. Louis, Mo 


Honorable Mention 
J. C. Dart, Houdry Process Corp., Marcus Hook, Pa.; N. B. Hiersted, Standard Oil Co., Independence, 
Mo.; C. L. Schmidt, National Lead Co., South Amboy, N. J. 


Next contest—New York Annual Meeting! 


VINELAND 


Specify ACE Stneu 


The New 
Electronic Stirrer 
with Thryatron Tube 
Control 


for Economical Accuracy 
and Convenience 


Ace has the solution to your Stirrer 
Problems. You will find Ace foremost is 


Accurate, Courteous, Economical service 


Write Dep't $—for Stirrer Brochures 


ACE GLASS ® INCORPORATED 


Air Stirrers 
Explosion Proof 
for Light and 


8244 
Standard 


NEW JERSEY 


Chemical Engineering Progress 


Douglas M. Considine, for fourteen 
years associated with the Minneapolis- 
Honeywell Regu- 
lator Co., assumed 
the responsibilities 
of sales promotion 
and merchandising 
manager of P. R. 
Mallory & Co., Inc., 
effective Oct. 1. 
Starting as a mem- 
ber of the engineer- 
ing staff of Honey- 
well’s industrial di 
vision, he joined the market extension 
department during its early development 
and later became its manager. In that 
capacity he was responsible for many 
innovations in the integration of adver 
tising and merchandising with related 
sales activities. Mr. Considine has 
served on the executive committee and 
the editorial board of the Instrument 
Society of America and is a former 
vice-president of the Eastern Industrial 
Advertisers Association. He has been 
chairman of two symposia (A.I.Ch.E. 
on automatic controls. 


o 


James F. Lemen has recently joined 
the staff of Hooker Electrochemical 
Co., Niagara Falls, N. Y. Prior to this 
association he worked on chemical de- 
velopment at Pierce and Stevens, Inc.. 
in Buffalo and later on quality control 
at the O-Cel-O division of General 
Mills, Inc. He was graduated from 
Clarkson College of Technology in 1951 
with the B.S. in chemical engineering. 


William P. Gage and Marlin G. 
Geiger have been elected vice-presidents 
of W. R. Grace & Co. Both men are 
members of the board of directors of 
the company. Mr. Gage is president of 
the Grace Chemical Co., and Mr. Geiger 
is president of the Davison Chemical 
Co. division of W. R. Grace & Co 


David M. Shapleigh has joined the 
staff of the Chemipulp Process, Inc., 
Watertown, N. Y., 
as a sales engineer. 
He wili represent 
the company any- 
where in the United 
States or Canada 
but his principal 
territory will be in 
Midwest pulp and 

paper mills. 
A graduate of 
the pulp and paper 
course at the University of Maine, Mr. 
Shapleigh has been associated with the 
Browa Co., Hercules Powder Co., 
Paper & Industrial Appliances, and 
Jackson & Church Co. He has had 
broad experience in all phases of the 
paper industry, particularly in the field 
of equipment installation, service, and 

sales engineering. 
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Necrology 


Henry K. Benson, professor emeritus 
of chemistry and former head of the 
department of chemistry and chemical 
engineering, University of Washington, 
Seattle Associated with that University 
since 1904, Dr. Benson retired in 1947 
and served as a chemical consultant and 
research director of industrial chemical 
companies since that time. 

Dr. his Ph.D. 
from Columbia. A man of diversified 
interests, he was employed for a time 
with the U. S. Department of Com. 
merce; did field work with the Wash- 
ington ‘Geological Survey, and U. S. 
Bureau of Soils in soil survey and land 
classification; acted in the capacity of 
international delegate to the Chemistry 
Conference in Rome in 1938; was in 
strumental in bringing about the organ 
ization the men of the 
West Coast pulp and paper industry; 
served as captain of the nitrate division 
of Ordnance Department of the Army 
in World War |; and became chairman 
of the division of chemistry and chem 
istry technology of the National Re 
search Council in Washington, D. C. 
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(Continued on page 94) 

A mm 
“ENGINEERED for 


High Pressure Service 


Up te 10,000 PSI 

Permanent Filter Eloment 
(Porous Steinless Steel or 
Porous Fluorecerben) 

tn Line Construction 

Leow Pressure Drop 

Cerresion resistent 

All Steiniess Steel 

Code Construction 

For Liquids end Geses 


Write for Bulletin No. 
Another filtration engineering service of 


Micro Metallic Corporation 


112-3 Sea Cliff wef PALL) Glen Cove, N. Y. 


HYDROCARBON 


PANAFLEX 


PLASTICIZERS 


A LOW COST 
PLASTICIZER 


Oil 
fos Compounding 


PROPERTIES 


Low Specific Gravity Dark Viscous Liquid 
Extremely High Boiling 


For 

Improved Processing Improved Electrical 
Minwumum Effect on Cure Characteristics 
Extending Vulcanizaces Betrer Tear Resistane 


EXCELLENT COMPATIBILITY WITH 


GRS Rubbers— All Types Buns N Type 
Neopreoe Rubber Rubbers 


AVAILABILITY 


Basic Producer Tank Car or Drums 
Warehouse Distribution 


PAN AMERICAN 
CHEMICALS 


122 EAST 


Divi 


PAN AMERI 


Pan Amernan Refaing Corp 


DELRAC 
. FURANE~ 
CEMENT 


Corrosion-Resistant Mortars for 
Acid- and Alkali-Proof Masonry 


in Floors, Tanks, Sewers, Towers, etc. 


Resistant to acids, alkalies and sol- 
vents, Delrac Furane Resin Cement 
sets quickly by internal chemical 
reaction. Safely used at tempera- 
tures up to 375° F. Black in color. 


| 


DELRAC 


Delrac Polyester Resin Cement re- 


sists most acid solutions, including 
oxidizing acids, mild alkalies and 
many solvents. Used at tempera 
tures up to 250° F. White in color. 


For Delrac specifications send details 


of your problem 


POLYESTER 


DELRAC CORP. 134 Mill St., Watertown, New York 


Resins, Corrosion-Resistant Cements and Coatings, 
Concrete Admixtures, Protective Tape Pipe Coatings 
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CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


or chemical engineering degree and at least 
PROCESS ENGINEERS five years’ diversified experience in petro- 
Chemical engineers with advanced de- leum and chemical plant design and de- 
grees required for process design and velopment work. Will be responsible for 
evaluation work. sitcheuee five years’ coordination of process and design to insure 
experience in process design of petro- customer specifications are met. There is 
leum or organic chemical facilities considerable customer and vendor contact 
required. Send complete résumé to Box These are permanent positions with an 
1-tl, Chemical Engineering Progress. internationally known organization located 
on the East Coast. Salaries are high, and 
the many employee benefits include exec- 
utive insurance and a liberal pension plan 
Traveling and moving expenses will be paid 


PROJECT ENGINEERS Please write complete details and include 


initial salary requirements. Box No. 422, 
Room 1201, 230 West 41 Street, New 
Midwest engineering and construction York 36, N. ¥ 


company seeking graduate mechanical 
or chemical engineers with several years’ 


mechanical engineering experience for PROCESS DESIGN ENGINEER 


apes in recently expended red Excellent opportunity in central engi- 
ess division. These positions involve the neering department. Prerequisites: de- 
d 1 i ; gree in chemical engineering, six to ten 
pcos one coordination of design, years’ experience in actual chemical 
assistance in sales pertaining to engineer- —_—— design with emphasis on light 
ing services, and the maintaining of ydrocarbon and petrochemical frac- 
tionation problems. Positive personality 
good client relationships. One of the and toderehip potential required. Send 
positions open requires a man who has complete résumé including recent 


had recent experience in supervising the Enatageagh te: 
design of synthetic. fiber- or rayon- DIAMOND ALKALI CO. 


producing facilities. 300 Union Commerce Building 
Cleveland 14, Ohio 
Positions offer long-term employment (Attention: Mr. D. L. Thompson) 
with attractive salaries, paid vacation and 
holidays, sick leave allowance, and 
company sponsored group-insurance pro- 


gram. PROJECT ENGINEER 


If you feel your background qualifies for 
you for this position, please submit 
complete résumé stating experience, Coordination of Solid 
education and salary requirements. All Propellant Development 
replies will be treated in a confidential 
manner. Interviews arranged for quali- An attractive opportunity for the man 
fied applicants. Box 2-11. who can qualify: 


1. degree in chemical engineering from 
an accredited school 


. minimum of five years’ industrial ex- 
CHEMICAL PROCESS DESIGN 
some recent experience with solid 


Excellent opportunity in central engi- 

neering department. Prerequisites: de- propellants 
gree in chemical engineering, six to ten . proven leadership and report-writing 
years experience in heavy inorganic bili 

chemical plant design including ma- ability 
terial balances and — 
and development of specifications for Expanding division of firm engaged in 
major items of equipment. Engineering development and pilot-line production of 
experience in soda-ash production facil- solid propellants for boosters, jatos, 


ities is desirable. Potential and desire 
to adjust to engineering position in- rockets, and gas generators. 


Initiol reply should include qualifica- 
Send complete résumé including recent tions and salary requirements. 
photograph to: 
DIAMOND ALKALI CO. 
300 Union Commerce Building 
Cleveland 14, Ohio Elkton, Maryland 


(Attention: Mr. D. L. Thompson) Attn: Mr. D. W. Kershner 


Thiokol Chemical Corporation 
Elkton Division 


DIRECTIONS FOR USE OF CLASSIFIED SECTION 


Advertisements in the Classified Section of Chemical Engineering Progress are payable in 
advance at l5e a word, with a minimum of four lines acce;ted ox number counts as two 
words. Advertisements average about six words a line. Members of the American Institute 
of Chemical Engineers in good standing are allowed one six-line Situation Wanted insertion 
(about 36 words) free of charge a year. Members may enter more than one insertion at half 
rates. Prospective employers and employees in using the Classified Section of Chemical 
Engineering Progress agree that all communications will be acknowledged; the service is made 
available on that condition. Boxed advertisements are available at $15 a column inch. Size 
of type may be specified by advertiser. Answers to advertisements should be addressed to 


Chemical Engineering Progress 


LABORATORY DIRECTOR 


Excellent Career Opportunity 


Chemical Engineering Research and 
Commercial Development in the Food 
Industry 


Ultimate goal—better living 
for more people 


Director responsible for managing, plan- 
ning, and executing engineering research 
and development projects, i.c., improve- 
ment of existing plants and products; 
pilot-piant process development, basic 
chemical engineering research, start-up 
operations for new plants, and com- 
mercial evaluation. 


Supervise a_ staff of forty-one 
chemical engineers techni- 
cians in research laboratory, pilot- 
plant operations, and shop and 
maintenance activities. Expansion 
planned substantially beyond 
present level 


Incumbent should be in good health— 
32 to 48 years of age— have proven 
ability—experience in food, chemical, or 
pharmaceutical industries— Ph.D. in 
chemical engineering or equivalent in 
experience—willing to travel—present 
salary not less than $11,000 per annum. 


Send résumé, initial salary requirements. 


Complete privacy assured. Box 4-11. 


CHEMICAL ENGINEERS 


Low Temperature Processing 


Process —Project —Development —Heat 
Transfer—Instrumentation— Design 
A company manufacturing air separa- 
tion plants and complete low tempera- 
ture processing systems is expanding 
its organization to meet the increasing 
demands of the chemical, _petro- 
chemical, and metallurgical industries. 
These are permanent high salaried 
positions with profit sharing and an 
opportunity to advance with the largest 
company in a rapidly growing new 
industry. Current employment over 
700. Send complete résumé to Air 
Products, Inc., P.O, Box 538, Allen- 

town, Pa. Personne? Department 


CHEMICAL ENGINEERS 


One chemical engineer experienced in 
chlorinated organics or petrochemical 
industry. Assignment includes improv 
ing efficiencies, start-up, correlation of 
plant data with laboratory Some 
development and design. Opportunity 
for advancement due to expansion pro- 
gram. Should have definite interest in 
production. 

One chemical engineer with approxi 
mately five years’ experience in basic 
chemical or petrochemical field with 
some three years’ design experience 
Assignment to works engineering office 
One chemical engineer with three to 
five years’ experience in chemical or 
electrochemical industry. Experienced 
in the process engineering field As- 
signment will include field investiga 
tion and development work 


DESIGN AND CONSTRUCTION 


One engineer should have some five 
years’ experience in design and con 
struction. Primary duties will be that 
of estimator Assignment to works 
engineermng office 
In most of the above positions a degree 
or its equivalent is required. These 
positions are permanent and offer ad 
vancement opportunities. Selary com 
mensurate with ability and experience 
Personnel Department 
DIAMOND ALKALI COMPANY 

Deer Park Plant 

P.O. Box 686 

Pasadena, Texas 
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CHEMIST for supervisory position in charge 
of research in an expanding petroleum and 
research department covering all phases 
of production, refining and product develop 
ment Eight to ten years’ experience in 
petroleum research, preferably with admini 
strative training as group leader or higher 
in a large research and development labora 
tory Write fully giving technical back- 
ground, experience, personal history, and 
initial salary expected All qualifications 
will be held in strict confidence. Excellent 
apgertants for chemist with initiative and 
ability. Supervisor of Employment, Ashland 
Oil & Refining Company, Ashland, Kentucky 


SITUATIONS WANTED 
A.1.Ch.E. Members 


DEVELOPMENT SUPERVISOR—B.S Ch. 1939 
with honors. Fifteen years’ proven achieve 
ment in rayon process development, pro 
cess economies and product improvement, 
and production start-ups. Eight years as 
pilot plant supervisor. Desire challenging 
opportunity with progressive company. Age 
36. Eastern area preferred. $9,000. Box 
3-11 


CHEMICAL ENGINEER—BChE. 1952, com 
pleting M.Ch.E Tau Beta Pi. Over two 
years’ organ process development; pilot 
plant, production, design, economic evalua 
tions, administrative ability. Fluent French 
German, Italian Draft exempt Desire 
challenging position with future 
area or Europe. Box 5 


CHEMICAL 1941. Twelve 
years refinery process-engineering, opera 
tions and supervisery experience Desire 
refinery engineering OTF supervisory position 
with small progressive integrated oil com 
pany. Box 6-11 

CHEMICAL M.Ch.E 1950. Age 
29, married > years’ heat exchanger 
designing Presently employed 
Desire position utilizing experience in sales 
or design in New York or Cleveland area 
Box 7-11 


ADMINISTRATIVE ENGINEER & Ch FE 
hirteen years’ diversified development and 
produc tion experience in organic chemicals 
thermoplastic molding materials, and films 
Successful record of organizing, training 
and directing plant technical groups. Desire 
managerial position in production or devel 
opment Box 8-11 


RESEARCH POSITION Young chemical en 
gineering Ph.D. desires responsible academi 
or industrial position. Industrial experience 
in heat transfer and nuclear energy, two 
years assistant professor at a major uni- 
versity. Publications. Box 9-11 


RESEARCH AND DEVELOPMENT ENGINEER 
B.S.Ch.E. 1949 and year graduate school 
Experience: pilot-plant process develop 
ment, phase equilibria research, chemical 
process design. industrial-finishes formula 
tion and Air Force administration. Salary 
$5,500 annual. Box 10-11 
CHEMICAL ENGINEER -B.S ChE Age 35 
welve years’ experience synthetic rubber 
and plastics in process and plant engineer 
ing. Available for responsible supervisory 
position offering opportunity. Box It1-1! 


CHEMICAL ENGINEER--Age 37 “Twelve 
years’ varied experience including process 
and equipment application, design, layout 
Authority on high-temperature systems and 
allied equipment. Administrative and sales 
engineering experience Desire position 
leading to administrative responsibility 
Prefer metropolitan New York area. Box 
12-11 


CHEMICAL SALES ENGINECR  MSChE 
plus, University of Michigan. Two years’ 
chemical processing and food-machine sales; 
years’ research, development, plant 
design, petroleum process operation. Hard 
working, personable, top references Age 
31, married, veteran Chicago area pre- 
ferred, but location secondary to oppor- 
tunity. Available now. Box 13-11 


CHEMICAL ENGINEER BS ChE Family 
age 28. Desire “part time” chemical en 
gineering work at home in process develop 
ment and design. New York metropolitan 
area. Box 14-11 
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CHEMICAL ENGINEER—LEGAL WORK 
Young engineer desires career position in 
industrial legal department or patent law 
firm, location to permit evening legal 
studies, preferably Philadelphia. Will accept 
technic and subsequent trans 
fer to legal duties. B.S. and S.M. (MLT.) 
in chemical engineering, excellent scholastic 
record, several years’ responsible experi 
ence in chemical process design and devel 
opment Outstanding personal qualifica 
tions Box 15-11 


PROJECT ENGINEER—EQUIPMENT ENGI- 
NEER— Thirteen years’ varied experience 
cooling towers, compressors, construction, 
design, ejectors, equipment costs, heat 
transier, pilot plant Piping, process, pro 
duction, pumps, refrigeration. Registered 
professional engineer, publications, tech 
nical writing and editing. Box 16-11 


CHEMICAL ENGINEER Registered profes 
sional engineer with two years’ petro 
chemical instrumentation and five years 
engineering and administrative experience in 
inorganic chemical manufacturing Desire 
production supervisory or engineering ad 
ministrative position Age 32, married 


Box 17-11 
CHEMICAL ENGINEER--BS. 1952. Age 25, 


married. Korea veteran, recently release | 
from Army. Desire permanent position with 
opportunity for advancement. No previous 
experience Available immediately Box 
16-11 


CHEMICAL ENGINEER MVS. Registered en 
wineer Seeking responsible job as plant 
engineer of in engineering group of medium 
sized company Twelve years of excellent 
experience in process engineering and devel 
opment, design, plant start-up and opera 
tion. Familiar with fertilizer, heavy chem 
ical, and agricultural chemical fields. Box 
9-11 


CHEMICAL ENGINEER BChI 1951 
years’ production supervision, plant engi 
neering, trouble shooting, and instrumenta 
tion. Two years’ instructing military radio 
logical defense Desire production or de 
velopment position in or near New York 
metropolitan area Veteran, age 25, mar 
ried. Box 20-11 

PRODUCTION SUPERVISOR Age 
$1. Over six years’ experience in the super 
vision of operating plants, engineering and 
technical service. Desire responsible posi 
tion with aggressive organization in the 
South. Box 21-11 


CHEMICAL ENGINEERING EXECUTIVE 
Project engineer——enginecring company 
Owner's representative chemical company 
Vrojects in S.. Europe, and South 
America Thoroughly familiar all phases 
ot complete chemical plant design, estima 
tion, purchasing, and construction. Eastern 
location, Age 37. Box 22-11 


CHEMICAL ENGINEER ChE. New York 
University, 1951. World War Il and Korea 
veteran Married, no children Quality 
control (statistical) with a leading mech 
anical rubber goods manufacturer. Knowl 
edge of compounding Textile experience, 
dye application Mechanically inclined 
Desire position with opportunity and ad 
vancement Box 23-11 

PROJECT ENGINEER —-Oil refinery and petro 
chemical plant design and construction 
Diversified background including project, 
process, and operation experience. B.S.Ch 
Registered ant permanent responsible 
supervisory position. Box 24-11. 


CHEMICAL ENGINEER-—TECHNICAL SALES 
\ge 29. married Three years’ refinery 
experience and three years’ industrial sales 
experience with large Midwest oil company 
Interested in a responsible sales position 
Prefer a Midwest or Western 


Box 25-11 


ocation 


PROJECT years’ experi 
ence in construction project management 
and weneral engineering tor major con 
tractor and chemical plant Married, 42, 
and used to a good salary. Wish to locate 
near New York or Philadelphia. Box 26-11 


SALES—CHEMICAL ENGINEER 
Desire technical sales offering continuing 
challenge and opportunity in chemical or 
allied field. Five years sales experience, 
currently sales manager. Age 30. Family 
Veteran. Prefer location Pacific Northwest 
Available for interview on West Coast 


Box 27.11 
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CHEMICAL ENGINEER—PRODUCTION MAN- 
AGEMENT Age i2 Light years expert 
ence includes five years as assistant plant 
manager and three years in administrative 
staff positions. Desire position with broad 
responsibility for production operations 


Reply Box 26-11 
CHE PROC ESS—PROJECT ENGINEER 


ive years’ chemical plant opera 
cight years’ petroleum and petro 
chemical design and construction experience 
as process and project engineer Avail 
able for responsible position leading to 
administration with expanding. aggressive 
company Minimum salary $9,000 Box 
29-11 


CHEMICAL ENGINEER Phb. Pt 
Age 37. Three years’ academic, eight years 
industrial experience in process design 
project engineering research, development 
production administration in petroleum 
petrochemical, electrochemical industries 
Patents, publications, honor societies. De 
sire responsible position. Box 30-11 


PRODUCTION MANAGER — Chemical engineer 


with twenty years’ diversified experience in 
the fine chemical, antibiotics and ’ 
ceutical field. Would like the challenge oft 
a responsible position with a smaller com 
pany which is expansion minded.  Lepe« 

ially interested in Western locations. Box 


CAPABLE, VERSATILE, MATURE CHEMICAL 


ENGINEER—Seven years’ process design; 
three years’ operations and trouble shoot 
ing: five years evaluations (technical, pro 


cess. economic); nine years’ teaching, even 
ings (graduate level) Preter position re 
sponsibility challenge up emall 


chemical engineering department, be assist 
ant to manager, large department; be tech 
nical assistant to demanding executive 
Patents, publications advanced degrees, 
Sigma Xi, Phi Lambda Upsilon, AIChE 
ACS Salary required $12,000.$15,000 
annually Box 


M.S. (Ch.E.) —~ Dynamic young leader in devel 


opment, market research, and economics tn 
organics, fine chemicals, polymers. Record 
of organization, administration, and results 
Temporarily stymied. Wanted: opportunity 
for action. $14,000. Box 33-11 


TECHNICAL SERVICE OR SALES ENGI. 


NEERING M B.A. Credits towards 
doctorate. Age 34, married, veteran. Nine 
years industrial experience, tive years in 
active selling and tour years in develop 
ment and research Willing to travel. Box 


Nonmember 


CHEMICAL ENGINEER. Hachelors degree 


1948. Diversified background in metallurgy, 
yilot plant research in manufacture of 
oe grease and food products; and 
safety, fire prevention and plant protec 
tion. Desire permanent position. Age 32 
married. Box 35-11 


FOR 
PROGRESS — 


use Chemical Engi- 
neering Progress. 


C.E.P. Classified Sec- 
tion is the answer to 
the age-old question 
of where to get the 
best in chemical engi- 
neers. 
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problem 


To meet ethylene consumer 
demand for a product that is 
essentially free of acetylene. 


solution 


GIRDLER developed catalysts 
to selectively hydrogenate the 
acetylene in the presence of 
the ethylene. Acetylene con- 
tent was cut more than 99% 
giving consumers what they 
wanted: 


Ethylene with less 
than 50ppm of 
Acetylene 


Girdler will gladly help solve 
your catalyst problems. 


WRITE... 
“the 


OF 
HATIONAL CYLINOER GAB COMPANY 
Gas Processes Division 
LOUISVILLE 1, KENTUCKY 
NEW YORK * TULSA * SAN FRANCISCO 
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GIRDLER : 


ington Corp., 


NECROLOGY (Continued from page 91) 


Ward Ely Pratt, chemical consultant 
of the centrifugal pump division, Worth- 
Harrison, N. J. He re- 
an M.E. degree in mechanical 
engineering from Cornell University, 
Ithaca, N. Y., in 1914 and early in his 


ceived 


| career was identified with the Sill Stove 


| Works, 


Rochester, N. Y., and later 
with the Duriron Co., Inc. In between 
these two assignments he was research 
associate, University of Illinois. 

Ralph H. McCormack, projessor of 
chemical engineering at the University 
of Detroit. 

Professor McCormack, at the time of 
his death on Oct. 2, was working on 
two classified research projects, one for 
the National Science Foundation, and 
another for the Department of De 
fense. He also consultant for the 
N.S.F.’s saline water commission on a 
nationwide project. 

A graduate of the University of Chi- 
cago, who held a doctorate trom Virginia 
Polytechnic Institute, Professor McCor- 
mack went to the University of Detroit 
in 1951 after fifteen years ate 
professor chemical engineering at 
Pratt Institute, Brooklyn, N. Y. He 
had also worked with FE. A. Siebel and 
Co., Brocklyn, the Sanitary District of 


was 


as assoct 


of 


Chicago, and the Prima Brewing Co, 
also of Brooklyn. He was a consultant 
chemist for the Baker Castor Oil Com- 
pany of New Jersey, and the National 
Lead Research Laboratories of South 
Amboy in New Jersey. 


Theodore A. Petry, senior engineer, 
The Texas Co., New York, N. Y. He 
held a B.S. degree in commercial chem- 
istry from Pennsylvania State College 
and a B.Ch.E. degree from Polytechnic 
Institute of Brooklyn, Brooklyn, N. Y. 
For a short time he served as technician 
with the Consolidated Edison of New 


York. 


A memorial scholarship fund is being 
raised by the friends of the late Geof- 
irey Broughton CE.P., October, 
1954, page 100) to establish a scholar- 
ship at the University of Rochester. 
Checks for the fund are to be made pay- 
able to the University of Rochester and 
addressed to: 

Geoffrey Broughton Scholarship Fund 
c/o Dr. Lewis Conta, Chairman 
Division of Engineering 

University of Rochester 

Rochester 3, N. Y. 
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“the voice 
filtration 
experience’ 


Eastern Sales Representative: Ceorge S. Tarbox 
808 Ne 


an Avenue 
Yonkers 3, N. Y. 
Yonkers 5-8400 


process . 


reading . 


D.R. SPERRY & CO. 


Filtration Engineers for More Than 60 Years 


THIS F REE 
PRAND-NEW CATALOG 


Everything you must know about / 

_= filtration and its application to your 

. . now in 44 pages of facts, 

figures and photos! Prepared for easy 

. Classified for instant 

reference. Send for your copy today. 
No cost! No obligation. 


BATAVIA, ILLINOIS 


‘estern Sales Representative: B. M. Pilhashy 

833 Merchants Excha Bidg. 
San Francisco 4, Cal la 

DO 2-0375 
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This illustration shows two 4 stage 
EVACTOR Units in the plant of a lead 
ing manufacturer of vitamins and other 
pharmaceuticals. The same plant uses 
numerous other C-R EVACTOR Units 
of different types—as do the majority 
of manufacturers in this important field 
—for many different processes, includ 
ing deodorizing, distilling, drying, re 
frigeration, etc. Taey are as simple as 
the valves that turn them on, yet main 
tain absolute pressures down to a small 


REYNOLDS 


Chemical Engineering Progress 


Process Englecering & Equipment Design 
ENGINEERING SERVICES at SNELL 


Snell 
your laboratory or pilot plant data into 


Process Engineers will translate 


a modern chemical plant create 
equipment to do your unusual job, or will 
improve and modernize your present 
plant. We will evaluate new processes 
and give an impartial report as to prob 
able success; strictly confidential 


Snell Engineers can harmoniously sup- 
plement and work with your present 
technical staff for jointly solving your 
problems 


We have more than a hundred chemists, 
technicians and supporting personnel 
thoroughly familiar with chemical unit 
processes and operations 


We Invite Your Inquiries 


FOSTER D. SNELL 


29 WEST NEW YORK — WA 4-8800 


CHEMISTS ENGINEERS 


LET 


EVACTOR 
UNITS 


help improve 
your health 


fraction of 1 m.m. absolute where 
steady, dependable vacuum is extremely 
important. 

This steady, dependable vacuum is 
contributing to the improved health of 
our population by helping to supply 
purer and more potent vitamins, anti 
bioties and other pharmaceutical prod 
ucts. C-R also supplics Jet Mixers, Jet 
Heaters, Jet Absorbers, Jet Serubbers, 
Jet Pumps, Jet Condensers and Baro 
metrie Condensers. 


Cro ll-Reynolds 00, 


Moin Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John St., 
EVACTOR STEAM JETS «+ CONDENSING EQUIPMERT 


New York 38, N. Y 
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Recent change in membership nomenclature 


Membership Committee results this year 


also brought a problem in Junior award 
name... originally called Junior Award, 
it was changed some years ago to Junior 
Member Award .. . Awards Committee has 
been working for some time on a better 
name & voted to recommend to Council, 
Founders’ Award. Council decided that 
this title should be reserved for special 
commemorative medals to be awarded at the 
Institute's 50th Anniversary Meeting in 
Philadelphia in 1958. Name is again 
Junior Award . .. but the Committee is 
still seeking another title. 


Plans for new A.I.Ch.E. Journal are 
crystallized...First issue of the new 
quarterly will be March, 1955, with three 
additional volumes in June, September & 
December...Members have received notice & 
opportunity to subscribe in the recent 
program mailing of Annual Meeting. Sub- 
scription price is $4.50 to members; 
$9.00 to non-members. 


Journal is expected to have between 650 
& 750 pages a year of technical matter. 
Content essentially will be new research 
developments & theoretical advances in 
chemical engineering. Professor Harding 
Bliss of Yale University, as already 
mentioned in C.E.P. news pages, will 

be editor. 


The Council's appointment of committee 
chairmen is practically finished for 
1955. Admissions, D. H. Spitzli; Awards, 
R. H. Wilhelm; Chemical Engineering 
Education & Accrediting, R. A. Morgen; 
Constitution & By-Laws, W. T. Dixon; 
Equipment Testing Procedures, W. R. Mar- 
shall, Jr.; Industrial Waste Disposal, 

G. F. Jenkins; Institute Sections, S. L. 
Lopata; Membership, J. W. Schall; Pro- 
fessional Development, R. Voorhees; Pro- 
fessional Legislation, Lee Van Horn; 
Program, George Armistead, Jr.; Research, 
H. L. Malakoff; Student Chapters, D. E. 
Holcomb; Vocational Guidance, C. B. Roen; 
Public Relations, Robert York. 
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are slightly behind that of 1952 their 
most successful year to date ... J. W. 
Schall is chairman of the group. 


Some local sections offer prizes to mem- 
bers who bring in a specified number of 
applications ... Philadelphia-Wilmington 
offering prizes for five or more. 


Other sections of the country, according 
to J. J. McKetta (South Texas) Vice 
Chairman of the committee, break down 
territories into areas of chemical ac- 
tivity and assign a sub-committee ... 
companies in sub-ccmmittee are assigned 
at least one local membership committee 
member to each plant. 


Contest in the membership race between 
local sections is a runaway for South 
Texas which has 67 new membership appli- 
cations so far this year; Philadelphia- 
Wilmington the runnerup has 38. 

Members of committees result from joint 
action of the committee chairmen & Coun- 
cil, & will be appointed later. 


New Student Chapter Counciilors: D. H. 
Archer, Carnegie Institute of Technology; 
F. N. Peebles, Univergity of Tennessee; 
Dudley Thompson, Virginia Polytechnic 
Institute. 


The second committee of the Institute to 
come up with a News Letter is the Profes- 
Sional Development Committee (Local Sec- 
tions was first)...Editor of the News is 
W. E. Keppler, with Merck & Co. at Dan- 
ville, Pa. First news letter detailed 
nine different projects which the Com- 
mittee is now working on. 


W. L. Bolles of the Institute's Public 
Relations Committee has just completed a 


rough draft of a report on how to organ- 
ize & operate a local section Speakers’ 
Bureau...Speakers’' Bureau supplies tech- 
nical speakers to non-technical audiences 
& 18% of our local sections have bureaus 
now in operation according to survey 
which Bolles ran. 
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This Milton Roy graphic panel provides cen- 


c Oo N TR o LLE D a tralized control and monitoring of 23 air- 


powered Controlled Volume Pumps to reg- 


FLOW-CONTROL 
INSTRUMENTS 


Typical “aiROYmetric” Controlied 
Volume Pump. Air-powered pumps 


re ee MILTON ROY GRAPHIC PANEL CONTROLS CONTINUOUS PROCESS 


to 405 gallons per hour against 


pressures up to 25,000 pounds per Flow controllers, ratio controllers and fina! control elements. . . 
square inch. Cc pacity can be varied these are the functions performed by 23 Contro!led Volume Pumps 
manually or automatically. in automatically controlling a continuous process. 


This graphic panel — installed after full study and pilot plant testing — 
provides centralized control and monitoring of all 23 Controlled 
Volume Pumps used in the process. Some of these pumps contro! the 
flows and maintain the ratios of process streams. Others are used as 
final control elements, controlling the flow of catalyst in response to 
process demand, as dictated by the reactor temperature controller. 


Milton Roy Controlled Volume Pumps are flow-control instruments 

that can solve your flow-control problems. Our Engineering Services 

include detailed recommendations on pumps, process instrumentation, 
, accessories, panel design and construction. 


Reference Literature: Write for Application Engineering Data Sheet 
A-54-2 “Instrumentation of a Continuous Reactor’ and Bulletin 
1053 “‘Air-Powered Controlled Volume Pumps.” 


Engineering representatives in the 
United States, Canada, Mexico, Europe, 


Asia, South America and Africa 


COMPANY 


1379 E. MERMAID LANE PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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YOU CAN ADAPT this turbine-type LIGHTNIN Mixer 
from open to closed tank, to meet a process change. You 
can change impellers, shaft, even speed, easily and at 
low cost. Hundreds of power-speed combinations, in sizes 
from 1 to 500 HP. 


Choose a fluid mixer 


Photo courtesy International Minerals & Chemical Corporation. 


YOU CAN CHANGE quickly from a mechanical 
shoft seal to o packed stuffing box, and bock again, 
with this LIGHTNIN Side Entering Mixer. This means 
maintenance extra protection. Tank shutoff 
is ovt in the open—easy to get at, easy to opercte, 
Sizes | to 25 HP. 


YOU CAN DO HUNDREDS of mixing jobs quickly 
with versatile LIGHTNIN Portable Mixers. Instantly 
make ony open tank on efficient mining vessel. More 
thon 30 standard models with electric or air motor, 
diwect or gear drive. Sizes Ye to 3 HP. 


that grows with your process 


Today, this mixer is churning up 5,000 
gallons of a phosphoric acid slurry. 

Tomorrow, with a_ few simple 
changes, the same mixer may be lifting 
and distributing solids throughout 
3,000 gallons of heavy prefilt slurry. 

Or it may be whirling millions of 
pin-point gas bubbles into intimate 
contact with 10,000 gallons of fermen- 
tation broth. 

Provided the horsepower require- 
ments are not too different, you can 
often switch a LIGHTNIN Mixer from 
one operation to another, at far less 
than the cost of a new mixer. 


7 ways to beat obsolescence 
You can change the mixer mounting 
from open-tank to closed pressure ves- 
sel, and vice versa. You can get a new 
mounting to fit any tank nozzle. 

You can switch from standard to 
low-headroom mounting, from top 
entering to bottom entering. 

You can change shafts—even in- 
crease or decrease shatt diameter—to 
meet new torque requirements. 

You can change size and shape of 
impellers—and know in advance what 
your results will be. 

And with many LIGHTNIN Mixers, 


you can change speed — quickly, simply, 
without dismantling the mixer or even 
removing it from the tank. Many of 
these units give you a choice of up to 
16 standard interchangeable speeds. 

This versatility helps you beat the 
high cost of obsolescence in your 
plant. It is just one of the reasons why 
LIGHTNIN is the best choice you can 
make for mixing fluids 


For quick, competent help on fluid 
mixing—and guaranteed results—call 
in your LIGHTNIN representative. Or 
write us today. 


(0 DH-50 ‘aboratory Mixers 

oO DH-51 Explosionproof 
Laboratory Mixers 

8-102 Top Entering Mixers 
(turbine and paddle types) 

(J 8-103 Top Entering Mixers 
(propeller type) 

() B-104 Side Entering Mixers 


MIXING EQUIPMENT co, in. ‘oa 


199-m Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 
100 Miranda Avenue, Toronto 10, Ont. 
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GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 


Please send me, without obligation, catalogs checked at left. 


Nome itt data on impeller selection; sizing; 

0 8-105 Condensed Catalog best type of vessel; installation 

One} Company operating hints; full description of 

([) 8-107 Mixing Data Sheet | Address LIGHTNIN Mixers. Yours without obli- 

8-108 Portable Mixers gation. Check and mail coupon today. 
(electric and air driven) City Zone Stote MIXCO fivid mixing specialists 
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